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HISTORICAL AND DESCRIPTIVE 
ACCOUNT 

OF 

BRITISH INDL^ -'• 

. • i ' • - 

ZOOLOGY. 

CHAPTER L 

IfdrodMctory OhservatioiM. 

■ Thb gtest Asiatic division of ova globe, when considered 
under its zoological relations, may be partitioned into 
seTcral different departments. The Siberian or most 
northern portion, in consequence of the severity of its 
winter season, possesses even in its soathem districts many 
attributes of the arctic regions ; but, at the same time, its 
inkmd valleys and the upper basins of its numerous and 
ft^flowinfir rivers are enriched, during a brilliant though 
short-Uved summer, with many of the more gorgeous 
features both of animal and vegetable life. Another vast 
and imperfectly known region of Asia is bounded to the 
north by Siberia, and to the south by those highly-elevated 
table-lands which terminate among the Himmaleh moun- 
tains. This division still presents several features which 
prove its assimilation in some respects to the characters 
which distinguish animal life in Europe ; for although it is 
undoubtedly characterized by numerous peeuHar forms of 
existence, yet many of its genera and species are either the 
genuine types of groups which occur in countries with which 
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we are familiar, or pertain to groups which are themselves 
well ezeipplified by European species. Among the Him- 
maleh mouptains, however, and other southern portions 
of this division, we discover many of the genera which 
occur in the low lands of Hindostan, and the peninsular 
projection of Malacca. The same circumstance indeed 
occurs, — ^we mean the like transition of species, — ^in all 
the great feographieal sections of animal life. Each ex- 
tensive division is characterized by several peculiar forms, 
and yet at the same time nourishes many species which 
are common alike to it and to other regions ; and it is only 
under some peculiar circumstances of local situation that 
either the ^liH^al or botanical products undergo a sudden 
change in cfaaractisc and condition. As the adventurouci 
and observant iravc^r advances on his journey, a few 
species are continually p(erceived to decrease in numbers^ 
and then to disappear, — while their places are supplied by 
others, which, at first but thinly scattered, gradually acquire 
an accession of numbers, tUl they too have reached their 
full amount or centre of dominion ; but the change being 
only partial from pls^e to place, the difference is no more 
suddenly perceptil|>l6 than that in the horizon by which the 
traveller is himself surrounded, and a portion of which in 
his onward progress becomes insensibly from the circum* 
ference the very cejitre of the field of vision. 

Many species indeed can scarcely be said tp have any 
proper centre of dominion, but are rather repeated again in 
^different and far-distant regions ; thus showing that certain 
peculiar combinations in the physical character and consti- 
tution of countries, which we cannot always perceive oi; 
appreciate, lead to an analogous character among the tribes 
of living nature, almost independent of latitudinal or hmgitu- 
dinal position. These latter circumstances, however,— 4hat 
is to say, the position of a place in relation to latitude and 
longitude, especidly when combined with a knowledge of its 
.height above and distance from the sea, — are mi a general 
view highly influential in regulating the distribution of 
species, and form, if not an indispensable, i^t least a highly 
interesting element in our knowledge of the geography 
of natural groups. Although under similar climates the 
species may be singularly diyersffied, yet an identity, or 
close resemblance of specific forms, may no doubt be relied 
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Upon alB indicating; an analogy in the climate. It is now, 
to be sure, somewhat inaccurately said by botanists, that a 
mountain is high enough to enter '* into the region of the 
rhododendrons,'' jast as it was formerly said that sach a 
mountain attained^ to the limits of perpetual snow, — an 
erroneous mode of expression, as admitted by Humboldt, 
if it be thereby meant to intimate that under the influence 
of a certain temperature, or any other climatic influence, 
certain vegetable forms must of necessity be developed. 

Heat and cold certainly produce very different effects 
upon difierent species of livin? creatures. A quadruped or 
bird which has its centre of dominion or charaeteristie 
locality in a temperate region will be so fyi influenced by 
an amelioration of climate as to extend its range somewhat 
farther north, under a meridian where, from local causes, a 
ffreater warmth prerails than is customary in the same 
aegree of latitude ; but a truly northern species, which 
d^^lls by preference '* in thrilUng regions of thick-ribbed 
ice,'^ would rather extend southward on a meridian line 
of more^than usual coldness. The one would advance in 
the direction of ^he Pole, attracted rather than driven 
northwards by the increase of temperature ; the other 
would migrate in a southerly direction, not to avoid but 
to accompany the cold. Thus the musk-ox, one of the most 
remarkable of the North American animals, which aflects a 
cold and barren district where grass is replaced by lichens, 
owing to the greater mildness of the climate, does not 
range so far to the southward on the Pacific coast as it 
does on the shoves of Hudson's Bay ; for it is neither 
found in New-Caledonia nor on the banks of the Columbia, 
nor does it oocdif on the ' rocky mountain-ridse at the 
customary crossing-places near the sourdes of the Peace, 
Elk, and Saskatchewan rivers. " ' * 

In tracing each parallel throughout ita whole eltent we 
shall And, as we advance from the polar and temperate to 
the equatorial regions, that the species become restricted 
in their distribution, and that although they may occupy in 
reality as great an extent of actual space, they yet extend 
over a smaller portion of the earth's circumference. Thus 
in the northern hemisphere we find the wolf, the seal, the 
walras, and the Polar bear, occupying a large portion 
of the entire circumference of the higher latitudes, from 

Vol. III.— B 
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the vicinity of the Polei itself to the Arctic circle. But at 
we proceed southwards, these and many niore inhabitants 
of the colder climates disappear, and their places are occu- ' 
pied by others which, however extended may be in some 
instances their latitudinal distribution, are yet much more 
restricted in the amount of meridians through which they 
pass than are those to which we haVe just alluded. Thus, 
of the numerous fefine animals which inhabit Asia, the lion 
alone ' extends the ** reign of terror" to the corresponding 
parallels of the African continent, while the wolverene • 
of the north prowls alike over the snows of Europe, Asia* , 
and America. 

It is probable, however, that most of those species which 
have their centre of dominion in temperate countries are 
capable of enduring the most widely extended geographical 
distribution. This may be illustrated even by the different 
varieties of the human race. A native of Britain braves 
alike the most fiery breath of the torrid zone and the frozen 
cKmates of Greenland ; but ah Esquimax would perish on 
the shores of the Congo ; and a nejzro, although better 
supplied than were the Russian sailors under similar 
circumstances, would barely survive a winter amjd thp 
desolate snows of Spitzbergen. Most of those animals 
which we have domesticatea, and carried along with us in 
our almost universal paigratlons, such as the lK>rse, sheep, 
and goat, have their origin, in the temperate countries of 
higher Asia, aniong the mountains and elevated plains 
of which their originals are still to be traced. It is no 
doubt owing to the physical conditions of clime and country 
that these and certain other species have been enabled to 
follow their masters, and to breed and prosper under almost 
every variety of climate. On the other hand, had they been 
native to an equatorial region, they would have been com* 
paratively of little service in the northern parts of Europe 
or America ; or had they been naturally confined to tne 
vicinity of the Arctic circle, their value would have suffered 
a corresponding diminution in relation to the inhabitants 
of intra-tropical clitnes. It is thus, by an admirable law 
of Divine benevolence, that all those animals, from the 
domestication and culture of which the most widely spread 
and essential advantage was capable of resulting to thm 
human race, have been created and retained the natural 
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inoMtes of the temperate regions of oar fflobe ; while those, 
again, the general distribution of which must have been 
regarded rather as a curse than a blessing, have been, with 
few exceptions, rendered the invariable inmates either of the 
hottest or the coldest climes. By way of illustration, let 
Qs take an example from each of the two extremes. Were 
a tiffer conveyed from the jungles of tropical Asia to the 
normem steppes of Siberia, or the shores of the Arctic 
Sea, how soon would he lose his gigantic strength and 
ferocious -vigour !~-or, were a Polar t^ar transferred from 
his MeidL eternity of floating icebergs to a suUry island 
of the Indian archipelago, how speedily would the surly 
savage cease to create alarm ! The spirit of the same 
observation might be applied to much more serviceable 
anin^ils, which, however, not being Qatives of temperate 
countries, are for that very reason incapable of being 
rendered useful in the most universal and therefore highest 
degree. We may adduce as femiliar examples the rein- 
deer and the dromedary, the former of which the wanderinr 
Bedouin of the desert would as vainly attempt to rear amid 
the shifkinff sands of Arabia, as the Nomadian of the north 
would the latter on the cold and lofty pbdn* of Finmaifc or 
Norway. 

But to proceed with the more immediate subjects of our 
present inquiry : No sooner do we enteir upon the zoology 
of India Inroper, than the European forms of animal life 
almost entirely Reappear, and are succeeded by others of a 
richer and more vaned character of form and aspect, some 
of which, however, extend to the parallel latitudes of the 
African contineht. The Asiatic islands, again, present us 
with another picture, and this latter change may be said to 
commence at the southern extremity of the isthmus of 
Malacca. Java and Sumatra will probably be found to be 
the metropolis or central region of this, rauffe, which still 
produces several of the forms of Northern Inma ;* while in 

* AmoQf Urds, fbr exmnple, tbs stngolar gwras Enietanu oTTbiii- 
mlnck, which tbat nataTslist places between Aceenterytmd MotaeUlOt 
which M. Reinwardt re|ai48 as penaining to Lanitu, and M . Lassmi 
eiaMtea with the Mu«c<ea,itdoB, has been recently received by Proftsaor 
Jameson fh>ni the northern parts of Tndia. It was ftmnerly believed to 
belong exelosively to Java and Sumatra. In like manor the genua Jfj^ 
•IkotiiM, regarded as peculiar to Java (Af . metaUicui, Tarn., being a abort 
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New-Guinea and New-Ireland, the Asiadc foimif ptopedf 
9o called, begin to disappear, and are replaced by many 
singular and interesting species, which exhibit the com- 
mencement of what may be named the Australanan king- 
dom. For example, the genus Meliphaga (including those 
honey-sucking birds which so strongly characterize the 
latter region) are also found in the above-named islands, as 
are likewise species belonging to Dacelo, Barita, and other 
groups, which were long l^lieved to pertain exclusively to 
Australasia. In all other countries the larger quadrupeds 
of the Indian islands entirely disappear, and the suctorial 
family of birds are displayed in all their brilliancy ; while 
the New-€ruinea Promerops unites with the MeliphagitUB^ 
and beautifully exhibits the finely graduated transition in the 
fonns of animal life from one region to another.* None 
of the perching-birds (Insessores) of these southern countries 
are generically the same as those of Europe, and an exami- 
nation of the msects and shells leads us to the same general 
results. 

For the present, however, we must confine our observations 
chiefly to the territories which lie to the south and west 
of the great mountain-chains of Himmaleh and Hindoo 
Cush, — to Cabul, Cashmere, and Hindostan, properly so 
called. We shall also refer occasionally to the zoological 
productions of the great island of Ceylon; so that our 
sketches will comprehend a space extending from the 6th 
to the 84th desrees of no^th latitude, and nom about the 
66th to the 90Ui degrees of east longitude. This division 
of the Asiatic territory is convenient, not only in a political, 
bat also in a zoological point of view ; for while it embraces 

time ego die only known tueciei), is now knowfi to contain two 
additional speeies (Jtf. HortJieUUi and Temmirukii^ fifnrad by Mr. 
GonldV both of which occur among the Himmaleh moontainB. 

* Tne genus Pomatorhxnus^ Horsfield {Lain. Trana.^ vol. xlii. p. 
IM), in relation to the preceding observations, may be eaid to exhibit a 
more oomplicated distribfition. It was established by its founder ftw 
the reception of a species from the wooded mountains of Java ; but the 
diMifcy bee-eater of Latham {Gen. Hiet.^ vol. iv. p. 146, No. 31) belongs 
to the same genua, and a new species has lately been added to it under 
the name of P. wpereilUmu {Linn. TVavw., vol. xv. p. 390). Both 
of these are native to New-Holland, where, I believe, they were first 
observed by Mr. Robert Brown. Lastly, the P. erytkrfmenye^ a rsoently 
dissovsrsd species, has been ascertained lo inhabit the Himmaleh range 
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•11 <raT great Indian possessions, it also marks out the line 
of demarcation between these and the adjacent countries, 
which, in regard to many important features of their 
natural history, present a considerable disresemblance. 

Although these regions, or the greater portion of them, 
are situated beneath a tropical sun, they yet present many 
modifications of soil, temperature, and climate. Immense 
plains, either richly wooded and well watered, or exhibiting 
a more barren and uncultivated aspect ; a great extent of 
seacoast intersected by large and numerous rivers, the 
mouths of which are enriched by deltas of alluvial land ; 
aloping hills, and upraised terrace-l%nds, embowered amid 
the most gorgeous vegetation, 

'* Shade above staade^ a woody tbeatre, 
Of stateliest view;" 

ft 

lofty mountains, with their ,<* crags prerup't," separated by 
6ark ravines where the foot of man has never trod ; — and, 
finally, the snow-covered summits of the loftiest alps, 
piercing even above the regions of cloud and i^torm, and 
contrasting maffnifieently their stainless and star-like, peaks 
with the deep blue ether of that crystalline sky, 

** Throaf h which the son walks burning witbont beams ;''-> 

these, and other diversified localities, present, as may be 
supposed, the most apt abodes to a vast variety of species 
in the brute creation.* 

* The ibllowing extract conveys a. striking picture of the loenery of 
the Asiatic alps :—** The dazzling brilliancy of the snow," says Captain 
fiodgaon, " was rendered more striking by its contrast with the dark- 
blae colour of the sky, which is cadsed by the thinness of the air : and 
at night the stars shone with a lustre which they have not in a denser 
atnM»phere ; it was carious, too, to see them, when rising, appear like 
wie sudden flash, as they emerged fVom behind the bright snowy sum- 
iBOits close to us ; and their disappearance, when setting behind the peaks, 
vras as suddeu as we generally observed it to be in their occulration by 
the moon. 

<* We were surrounded by gigantic peaks, entirely cased in snow, and 
■Imost beyond the regions of animal and vegetable life, and an awftil 
silence prevailed, except when broken by the thundering peals of fUiing 
avalanches ; nothing met our eyes resembling the scenery in the haunts 
Df men ; by moonlight ail appeared cold,(Wild, stupendous, and a pagan 
migbt aoibr imsglas the place a fit abode fhr demons. We did not see 

B8 
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•nn bmn, or nvA-dw, <n nglcs, or ibt Mrieg cmltin, BinH Don* 
■hulII Uida. 

"To torn m Ida oT Uia (mpnatng (ip{>«nnu of ■ •i»wr puk. u 
MM 1M» undet mn lailo of BleviUan of wnl; 33°, u)d *r)uii lu di>- 
Wwa It Ml qntta ilina Mlao, mil n) Ha beigbt SOta bM ibeio Iba na- 
.Ona, on ibMM niact, UiM 11, mm wban Tlawed ftom tbe plslu of 
Win''-"". U ancle* or alftulaii of ont and oo* and a Intr dapaaa, 
ttaaa paaka. lowediuroiar ininT inUmwdlala raagaa of nNmiulna. In- 
apin UH nrind wltb Inaa af Ibafr crandniT, avea at bd mal a diBUOoOt 

ftoiBilieliaaalait«*umrari,atoD«llllatba*ra. It £l* uiUa hMof 
Aw u eonlamplils as mgoillHiU ^ Dlijael aa a anoW-dad peak rMnc 
to Ilia bidclu ofDinnTda of a DiUs and a baJf, at Uu aban horiumlu 
dMUnoa or only two and Ume^Danar mUaa."— Jntmial qf a Sumrf 
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CHAPTER n. 

TA^ Quadrvftds of India, 

The Gibbon— Entellus Monkey— Wanderoo — Bats — Bean — Jackal— - 
Thibet Dog— Ichneomon — -Lion— Tiger — Hiniting-tiger— •Squirrel'^. 
GiganticRat— Pangolin --^Elephant— Rhinoceros— Camel— Musk-deer 
— Nepaul Stag — Rusa Deer — Spotted Axis — Hos-deer — Roebuck — 
White Oryx— Chiru— Four-horned Antelope— Nyl-ghaa— Cashmere 
Ckmt — Jemlah Goat— Wild-sheep — Buffalo— Amee—6runting-ox^ 
Gsyall- Ceiaceoas Animals— Dagmig^GangeCio Dolphin. 

In our soological sketches we must of course confine 
ouneWes to the history and attributes of but a small por- 
« tioA of the animal kingdom compared with the total species ; 
bat we shall at the same time endeavour to make such a 
selection as may illustrate most of the peculiar and more 
remarkable features of Indian zoology. We shall there- 
fore proceed, conformably with the systematic arrangements 
of naturalists, to the quadrufnarumg order of the class 
Mammalia, which, containing the monkeys and other spe- 
cies, one of which even Linneus regarded (under the name 
of Homa noetumus) as nearly allied to the human nu;e, 
may be considered as entitled to our earliest consideration. 
Of the- orang-outang, the most remarkable of the order, 
we cannot here speak, as it occurs only in Borneo and cer^ 
tain other districts which lie beyond the bounds of our pres- 
ent jurisdiction ; but many of the smaller species are na- 
tive to the Indian forests. Indeed nowhere in the known 
world are monkeys better provided for than in India, where 
In some districts the weak and idolatrous superstition of 
the natives has raised them even to the rank of gods. 
Temples of the. most magnificent structure were erected in 
thmr honour ; and when one of these was plundered by 
the Portuguese in Ceylon, they found in it the tooth of an 
•pe eadosed in a casket of pure gold. In such veneration 
«M this relic held by the natives, that they ofifered seven 
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hundTed thousand ducati as the price of its ledemptioii)-*^ 
but in vain ; for it was burnt by the viceroy, with a view to 
stop the progress of idolatry. There are hospitals for apes 
in Ahmedabad ; and in many parts of India they are ao 
familiarized by indulgence as to breed in numbers among 
the bamboo-copses by the wayside. 

The gibbon, or long-armed ape {Hylobafis lar)^ has been 
brought from Pondicherry. The name by which it is dis* 
tinguished appears to be of ancient origin. According to 
Delachamp, the animal called cephos by rliny is designated 
keipon by StrabOf and from the latter term gibon or gibbon 
may have been derived. Both terms probably originate 
from koph or kophin, which in Hebrew and Gharaee signifies 
ape $ but the description of the cephos given by Pliny does 
certainly not coincide with the ascertained characters of 
the modem gibbon, which is chiefly distinguished by the 
enormous length of its arms. The eyes are large and 
deeply seated, the nose is flat, and the ears resemble those 
of the human race. A circle of gray hairs passes over the 
ejres, cheeks, and beneath the under-jaw, and, completely 
surroundinff the visage, gives a singular aspect to tlM 
animal. The general colour of the hair is black, except om 
the backs of the hands and feet, which are gray. The 
disposition of the long-armed ape is mild and gentle. lit 
a state of domestication it receives its food without any 
impatient greediness, and manifests a strong attachment to 
those with whom it becomes acquainted. This long-armed 
ape is native to the coast of Coromandel, and occurs also 
in the peninsula of Malacca and the Molucca islands. It 
was in one .of the latter that Father de Compte had an op 
portunity of examining an individual of the species, whicL 
he says, walked on two fiset, used its hands like a man, uia 
had a face like a Hottentot. The whole of its body was 
covered over with a dark-gray wool, and its voice, by which 
it expressed a variety of passions, exactly resembled that 
of an in&nt. 

Intermediate between the gibbons and macaccas may be 
placed the genus SemnovithecttSf of which the entdlun 
monkey offers a characteristic example. Thongh the tribe 
to which this species belongs resemble the gibbons in the 
ihape of their heads, and in iamt phynognomMtl ezpcessMBy 



QUADRUPEDS. 21 

they Bxe easily distingnished hy their lengthened taUe, of 
which the gibbons are entirely destitute. The entellos 
monkey, though extremely common in Bengal, appears to 
have been recorded in systematic works only at a compara- 
tively recent period, by M. Dufiresne. It differs Irom its 
conveners in its long and slender limbs, the slowness of its 
motions, and a certain unalterable apathy of es^pression. 
It is of a uniform ashy-gray in the upper parts, somewhat 
darker on the taiL The under-surface of the body is of a 
dingy yellowish white ; and the fore-arms, hands, and feet 
are of a dusky black. The fingers of betii extremities are 
very long, and the thumbs comparatively short. The face 
is black, tinged with violet, and is surmounted above the 
eyebrows by a line of long, stiff, black hairs projecting for- 
ward, and slightly upwaid. The sides of the cheeks and 
the under part of the chin are margined by a beard of 
grayish white, which passes along the line of the jaws, and 
extends upward in front of the ears, which are large, prom- 
inent, and of the same colour as the face. The height of 
tbe spedmen in the Zoological Gardens exceeded two feet 
when in a sitting posture, and its tail, which was rarely 
unfurled, measureid nearly thirty-six inches. This is one 
of the species worshipped in the religion of the Bramins. 
According to Mr. Bennet, it is identictd with the Ceylonese 
species described by Thunberg and Wolf. It frequently 
oceura in a domestic state in that island ; and such is the 
respect in which (whether wild or tame) it is held by the 
natives, that, whatever ravages it may commit, the latter 
dare not venture to destroy it, but merely endeavour to 
firiffhten it away by cries more discordant than its own. 
'^unboldened by. tins impunity, the monkeys come down 
from the woods in large herds, and take possession of the 
produce of the husbandman's toil with as little ceremony 
as though it had been collected for their use ; for, with a 
degree of taste which does them credit, they prefer the 
cultivated fruits of the orchard to the wild ones of their 
native forests. Figs, cocoa-nuts, apples, pears, and even 
cabbages and potatoes, form their &vourite spoil. The 
numbers in which they assemble render it impossible for 
the sufferer to drive them away without some more efficient 
means than be is willing to employ ; he is consequently 
compelled to remain a spectat(»r of the devastation, and to 
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flttbmit without repining to his fate.*** This ^leciM tppetni 
to be very susceptible of cold, and cannot stand a iremoval 
from its native regions. Thunberg's specimen died in the 
latitude of the Cape, and tb^ individual more recently 
transported both to London and Paris have since expired. 

When the government of Dubhoy, after its surrender to 
General Goddard in 1780, was intrusted to Mr. Forbes, the 
city contained about 40,000 inhabitants, and as many mon- 
keys. The governor, on his &rst arrival, resided in a house 
the back part of which was separated by a narrow court 
from that of a Hindoo ; and, in consequence of the cool- 
ness afforded by its shaded situation, he usually retired with 
his book to a veranda there during the heat of the after* 
noon. Here small portions of mortar and tiles frequently 
fell upon him, to which at first he paid no attention, till one 
day a blow from a larger piece than usual made him turn 
roand to discover the cause. To hi« surprise he observed 
that the oppoate roof was entirely covered with monkey«| 
which, having probably taken a dislike to his European 
complexion, had commenced a system of warfi^re whidi 
finally left him no other alternative than that of chan^g 
his lodginsB. 

The Wanderoo monkey {Mae€4;u* silemu) is also iiH 
digenous to the^ast Indies. It appears to be figured in 
Knox's History of Ceylon, although that author erroneooaly 
applied the name to several different species, which he re- 
garded as varieties of one and the same. The prevailing 
eolour of this animal is a fine black, but the sides of the 
head and chin are surrounded by a broad beard or fuff of 
a dingy white or pale gray colour. The tail is about half 
88 long as the body> and is terminated by a tuft of hair ; 
on which account, probably, it has by jsome authors been 
named the hon-tailed monkey. *^ There are,*^ says Father 
Vincent Marie, ** four sorts of monkeys on the coast of 
Malabar. The first is perfectly black, covered with glossy 
hair, with a white beard surrounding his chin, and extenci^ 
ing a span or more in length. To this monkey all the rest 
pay such profound respect, that they submit and humiliate 
themselves in his presence as though they were capable of 

* The Gardens and Menagerie of the Zoological SoeieCy IMhisatody 
vol. i. p. 86. 
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flppneitttiiig hk mxperianty and pre-enunence. The princes 
and great loids hold him in mnch estimation, because he is 
endowed above eveiy other with gravity, capacity, and the 
appearance of wisdom. He is easily trained to the per- 
£>rmiuice of a variety of ceremonies, grimaces, and affected 
courtesies ; all which he accomplishes in so serious a man- 
ner and to such perfection, that it is a most wonderful thinff 
to see them- acteid with so much exactness by an irrationtd 
anioMiU" Of this species there is a fine example in the 
Edinburgh College Museum. It was kept alive in a do- 
mestic state for a couple of years ; but the most remarkable 
instance of its courtesy during that period consisted in its 
biting off the calf of a negto's leg. - It was accordingly 
slain. 

The preceding examples ninst suffice to illdstrate the 
history of the quadrum^inous tribes of India. We come 
next to the Cheiropterut family, which includes and is con- 
stituted by the bats. 

When the " knell of parting day" announces the approach 
of the long-continued twilight of our temperate regions, we 
see our own diminutive species flitting about on leathern 
wings, or dimpling the surface of the still waters in search 
of insects and other natural prey ; but these give us but a 
feeble idea of the monstrouis forms v^ch inhabit equatorial 
cottntries. iThe Indian species belong'chiefly to the genus 
Pteropiu. The eatable rousette {Pi, ^ulis), called kalon by 
the natives, is abundant in the great Asiatic islands. Its 
flesh is white, delicate, and remarkably tender. Its wings 
extend more than five feet from point to point, and its muz- 
Ele resembles that of a dog with the pomt of its nose cut 
in two. It is taken by means of a sack fastened to the ex- 
tremity of a pole. Its flesh is rendered less pleasing to 
European palates on account of the strong odour of musk 
with which it is infected. 



We now enter upon the history of the carnivorous tribesj 
of which the first family is the PlanHgradOj including the 
extensively distributed though not very numerous group ot 
bears, as well as the racoons, coati-mundis, badgers, and 
other spedes, characterized, as the family-name implies, by 
their walking on the entire under-surface of the foot, and 
BOi tterely on the points of the toes after the manlier of 
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dogs and cats. Among camivoroas ^uad ro w id s there are 
many gradations of ferocity, from the bloedllnnty tiger, 
which BO greatly rejoices over the palpitBting flesh of a 
living victim, to Uie more omnivorous propensities wluch die- 
tingoish the subjects of our present paragraph. This ver- 
satility of instinctive habit is no doubt closely connected 
with, if it does not proceed from, a less determinate forma- 
tion of the digestive and prehensile organs, such as the 
stomach, teeth, and claws. The unequalled strength and 
rapacity of the tiger, — ^his sharp retractile talons,^-the ffreal 
development of his canine teeth, and the compressed and 
cutting character of the molars, combined with the simpli- 
city of. the stomach and the shortness of the intestinal 
canal, render it, as it were, the tjrpe of carnivorous animals. 
It exhibits no tendency in any of its forms to the herbivorous 
structure, but is strictly and characteristically a flesh-eating 
animal, — ** a most beautiful and cruel beast of prey.'* The 
contour and physiognomy of the bears are very diffsrent. 
Heavy and inactive in their forms, with unretractile claws, 
more elongated muzzles, and consequently weaker jaws, their 
teeth also, though sufficiently formidable, show a decided re- 
lation to the herbivorous structure in the breadth of the 
molars, and their bluntly tuberculated crowns. *' One of 
those phenomena,'' observes the editor of the English 
translation of the lUgnt Animal^ " which is most worthy 
the attention of the naturalist, and most calculated to lead 
us to appreciate the infinite power of the Creator, consists 
in the insensible and gradual changes which the same org^ 
will pass, by which its nature will in some measure be trans- 
formed, and results produced entirely different from those 
which constituted the object of its original destination. 
The organs of sense and motion offer frequent examples of 
this phenomenon ; and the teeth of certain animals present 
a remarkable instance of the same. The true Camteoro, the 
cats for instance, have in each jaw teeth evidently destined 
by their form and position to cut, like the two blades of a 
scissors, the fibres of the muscles of their prey. But in pro- 
portion as the destination of an animal is more decidedly 
carnivorous, the teeth lose their trenchant character, and 
grow thicker, and thus we at last arrive at a limit where they 
can no longer be distinguished from the tuberculous* teeth, 
whose ot&ce dimply consists in triturating ^e food. The/M 
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teeth, when sharo and slender, are opposed f^ce to face ; 
but when thick, they are opposed crown to crown ; so that 
they become truly transformed into molar teeth ; and nature, 
in operating so considerable a transformation^ has no need 
of making any essential change in those organs. It is 
sufficient for the purpose that a very small tubercle, which 
is already found on the internal face of the slenderest teeth, 
should simply receive a more augmented development."* 
Bven the bears of the Arctic circle, which, from the scarcity 
of vegetable food in those frY)st-bound regions, are probably 
the most carnivorous of their kind^ have in a state of cap- 
tivity been sustained for a length of time, and in vigorous 
condition, on bread alone. 

The labiated bear ( tJrnu lahiatua) inhabits the moun- 
tainous districts in the north of India. It dwells in holes 
and caverns, which it sometimes excavates with its long 
elaws, and feeds chiefly on fruits, ants, and honey ; but the 
structure of its teeth indicates strong carnivorous propensi- 
ties, and its natural habits are in truth but little known. It 
seems more docile and iatelligent ^an others of the species, 
and is frequently taught certam ** fantastic tricks" by the jug- 
glers in Bengal, where it is exhibited for the amusement of 
Uie people. -It is. not uncommon among the mountains of 
Sihiet, and in the envurohs of other inhabited places. 

According to M. Duvaucel, three species of bear inhabit 
India and the neighbouring islands. The first is the one 
just noticed, which the reader may have seen exhibited in 
menageries under the inapplicable name of ursine sloth ; 
the second species is the Malay bear ( £7. Maiayanus) ; the 
third is the Thibet species described by M. Duvaucel, and 
observed by Dr. Wallick among the Nepaul mountains. It 
is supposed to occur likewise in Sumatra. ' A fourth Asiatic 
form of this genus, the Bomean bear (Helarctis eurypsUus 
of Horsfield), inhabits the great island from which it de- 
rives its English specific name. 

The rate! or honey-eater (Yioerra mellivora of Spar- 
mann), an animal of singular ii^bits, long regarded as pe- 
culiar to the African continent, appears from the testimony 
of General Hardwicke to occur in India. Its manners, how- 
ever, do not at all correspond with those assigned to the 

* Griffltb's Animal Kingdom, vol. ii. p. aiO. 

OL. III.— C 
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African individuals of the species. The Asiatic variety in* 
habits high banks on the holders of the^ Ganges and the 
Jumna, from which it rarely issues- by day. At night it 
prowls around the Mohammedan habitations^ and will some- 
times even scratch up recently interred human bodies, un- 
less the graves are protected by a covering of thorny 
shrubs. So rapid are its subterranean exertions, that it 
will work its way beneath the surface in the course of ten 
minutes. Their favourite food consists of birds and smaU 
quadrupeds. The specimen in the Zoological Gardens i» 
remairkAble for its playfulness and good-humour. It solicits 
attention by a variety of absurd postures, and tumbles head 
over heels with the greatest delight as soon as it has suc- 
ceeded in attracting Uie notice of visiters.* 

The rivers of India are so well stored with fisK that we 
naturally expect, on inquiring into the history of the Digitir' 
grada, winch form the second tribe of carnivorous antmals, 
or such as walk upon their toes, io find the insidious otter 
lurking along their shores. We must ,not, howevef , con- 
found the Pondicherry otter {Lutra natr, F. Cuvier) with 
the corresponding, though not identical, species of Europe 
or America. Its hair is of a deep chestnut colour above, 
paler on the sides, and of a reddish-white on the under parts 
of the body. The end of the muzzle is reddish, and there 
are two spots of a similar colour one above and the other 
beneath each eye. It measures about two feet and a haljf 
exclusive of the tail, which is a foot and a half in length. 
This species was sent from Pondicherry, where it is named 
^ir-nayie by M. Lescheohault ; and other Asiatic otters 
have been described by Sir Stamford Raffles {Linn, Traiu., 
vol. xiiL), by Dr. Horsfield, and by M. DianL 

We come next to the history of the canine tribes, one or 
more of which are distributed over the East, as Uiey are 
over almost all the other known countries of the earth. The 
real origin of our domestic breed gf dogs, whether from a 
single or complex source, may be said to be entirely un- 
known as a subject either of history or tradition. It is lost 
in the usual obscurity of a remote ancestry, and can noiv 
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he aseettained (if at all) only by the inTeatigations of the 

naturalist. -So infinitely varied is the external aspect of the 

domestu: dog, and so much does it seem to depend, not only 

on the , physical eottltions of clime and country under 

which the animal exis&, but on the moral and political state 

of the particular nation by which it is held in subjection, 

that in numerous instances all traces- of resemblance to the 

original stock, or to any known species of wiki animal, 

have dis^peared ; and after the lapse of ages, we are ^n 

fact at lac(t presented with what may be called artificial 

creatures, mcapable of subsisting without the aid of man, 

and of which accordingly no strictly natural type can be 

•aid to have ever existed in any age or country. They have 

arisen in some cases from the necessities, in others from the 

caprices, of the human race, which in this respect may be 

aaid to have fulfilled the threat of Caliban, and ** peopled the 

isle with monsters."* 

The jackal or chacal (Cams aureus) is extensively 
tfpread over all the countries of the East. Its great voracity, 
gregarious habits, and dreadful nocturnal cries are well 
known to Indian travellers ; and poor Leyden has alluded 
to this aAiinal in his address to an Indian gold coin, writ- 
ten, it is said, when labouring under the fiatal eflfects of a 
coup de soleil, 

"Slave of the dark and dirty mine ! 
. WHat vanity has bh)ugbt thee here ? 
How can I love to see-ihee shine 
. So bright whom I have boughtm dear? 
The teiit-rop«8 flapping lone I hear, 

For twijigbt convene arm in arm ; 
The Chacqrs shriek bursts on mine ear, 

When mirth and music wont to charm. 
By Cherical's dark wandering streams. 

Where cane-tufts shadow all the wild. 
Sweet visions haunt my waking dreams 

Of Teviot, loved while yet a child ; 
Of castIM rocks stupendous idled, 

By Esk or Eden's classic wave, 
Where loves of youth and fViendship smiled 

Uncurs'd by thee, vile yellow slave ! 

The most remarkable of the canine animals of India' is 
the Thibet-dog, a gigantic kind of mastiff, which inhabits 

* Bee Clnarterly Journal of Agricultiire, No. 5, p. HO^ 
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certain pbrtionB of the table-land of the Himmaljeh mouit 
tains, it i4s employed as a watch-dog by a tribe called the 
Bhoteas, and is said to have a strong aversion to Europeans, 
or, as Dr. Wallick expresses it, << fli^iferodously at a white 
face.'* *< The mansion of the Rajab^ Bootan,'* says Cap- 
tain Turner, " stood Upon the right ; on the left was a row 
of wooden cages, containing a number of large dogs, tre- 
mendously fierce, strong, and noisy. - They were natives of 
Thibet, and, whether savage by nature or soured by con- 
finement, they were so impetuously furious that it was un- 
safe, unless the keepers were near, even to approach their 
dens." The individuals transmitted to the Zoological 6ar> 
dens came from the neighbourhood of Diggazchee, the 
capital of Thibet, and are supposed to be the only indi- 
viduals which were ever domesticated by Europeans. Their 
colour was a deep black, slightly clouded on the sides; 
their feet, and a spot over each eye, being of a full tawny 
or bright brown. They had the brdad, deep, truncated 
muzzle of the mastiff, and lips still more deeply pendulous. 
We regret to add that both these animals died soon after 
their arrival in England. 

Another species of Indian ^z {Caim qtioa^ Hardwicke) 
inhabits. the mountains of Ramghur. 

The group which is next to claim our attention is that of 
the mangoustes or ichneumons, the most celebrated of 
whichr is of Egyptian origin. Several species, however, in- 
habit the Asiatic continetit and islands, and the mungos 
{Viverra mungosy Linn.) is characteristic of India. The 
last-named species, like its brother of thel*file, is celebrated 
for its destruction of reptiles and poisoAous snakes, and is 
still more deservedly renowned for its discovery of the me- 
dicinal virtues of the plant called ophiorhiza mongosy as an 
antidote to the otherwieie fatal effects of their envenomed 
fangs. Bufibn appears to have confounded the Indian man- 
gouste with the ichneumon of the Nile. It is scarcely half 
the size. Another Indian species is named the gray ich- 
neumon {Ichneumon griseus)* It is easily domesticated, 
and although it thrives well on bread and milk, its carnivo- 
rous propensities are unsubduable ; and, as we know from 
experience, it forms, even in the most' thoroughly-reclaimed 
condition, a dangerous neighbour in the vicinity of omitho« 
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IsgleBl p6t0 or poultry. It may be rendered useful in fhe 
dratmclion of rats and other vermin. 



We have now to present a brief sketch of a hvr of the 
feline animals which occur in the countries with the natural 
history of which we are at present engaged { and the first 
** grand chat," as the French term hira, which attracts our 
attention, is what we more poetically call the lion, or ** king 
of beasts." We shall not here lepeat what we have already 
vtated regarding the geographical distribution and general 
tittributes of this majestic creature,* but shall merely remark, 
that the lion {Felia leo) is easily distingoished by his large 
and flowing mane and tufted tail. His colour is uniform, 
of a tawny hue, approaching to whitish on the belly, and 
the mane is sometimes dark-brown or black. When full 
irrown he has been- known to measure from eight to nine 
fi»et in length, and four feet and a half in height. His gen- 
eral aspect is strikingly bold and majestic : hrs large and 
shaggy mane, which he can erect at pleasure, sarrounding 
his awfiil front,— ^his huge overhanging eyebTOW8,~-'his 
hngbt commanding eyes, which upon the least irritation 
seem to glow with unearthly lustre,^^togetheT with his mus- 
calar paws, extensile talons, and formidable tusks^-^-^dl 
these, combined with the voice of thunder with which he 
springs upon bis prey, render him an assailant of the most 
formidable kind. Tbe elastic bound of the swifl^footed 
liktelope is then in vain ; for, paralyzed by terror, and heart- 
struck even by the glare of those terrific eyes, it falls to the 
earth as powerless as a dead leaf from a blasted tree, and 
life is extinct almost before the "empurpled stream*' has 
begun to flow. A horse also is *' a vain thing for' safety,*' 
for his quivering limbs and large dilated eyes exhibit the 
depth of uncontrollable dismay, and he tob falls an unre« 
sistant victim to the *' king of terrors." One blow upon the 
neck with that tremendous paw, and a single infliction on 
throat or shoulder of those all-piercing tusks, and the tur- 
moil is for ever done. One short and interrupted cry, or 
rather shriek, responds to the lion's roar, and the blood of 

*See the former volume of our series (No. 16 of tbe Family Library) 
wititkid ** Namlive of DieMvery aad Adveatnre in Africa/' Jicc. 
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the beaatifiil eonrder bedew* the ehaggy mane of this nlenf* 
less laid insatiate foe. 

The elephant is found to be the only efficient coadjutor 
in the pursuit of this noble game. <' But of all the diversions 
of the field," says Bemier, ** the hunting of .the lion is not 
only the most perilous, but it is peculiarly royal ; for, except 
by special permission, the king and the princes are the only 
persons who engage in the sport. As a preliminary step, 
an ass is tied near the spot where the gamekeepers have 
ascertained the lion retires. The wretched animal is soon 
devoured, and aifler so ample a meal the lion never seeks for 
otheT prey, but, without molesting either oxen, sheep, or 
shepherd, goes in quest of water, and after quenching his 
thirst, returns to his former place of retirement. He sleeps 
until the next morning, when he finds and devours another 
ass, which the gamekeepers have brought to the same spot. 
In this way they contrive, during several successive days, 
to allure the lion, and to attach hmi to one place ; and when 
information is received of the king's approach, they futen 
at the spot an ass where so many others have been sacrificed, 
dovni whose throat a large quantity of opium has been 
forced. This. la^t meal is of course intended to produce a' 
soporific effect upon the lion. The next operation is to 
spread, by means of the peasantry of the adjacent villages, 
large nets, made on purpose, which are gradually drawn 
closer iuvthe manner practised in hunting nyl-ghaus. Every 
thing being in this state of preparation, thekuig appears on 
an elephant barbed with ufon, and attended by the grand 
master of the hunt, some omrahs mounted on elephants, 
and a great number of gourse-berdars on horseback, and of 

Samekeepers on foot, armed with half-pikes. He imme- 
lately approaches the net op the outside, and fires at the lion 
with a large musketoon. The wounded animal makes a 
spring at the elephant, according to the invariable praetiee 
of lions, but is arrested by the net, and the king continues 
to discharge his musketoon until the lion is at length killed.'** 
The Asiatic lion, it has been observed, seldom attains the 
dimensions of the full-gtown individuals froin Southern 
Afirica. Its colour is also more uniform and of a paler yal- 
low, and its mahe is in general fuller and more complete. 

* Travels, vol. tt. p. 119. . 
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He.i8 als<> a much rarer animal in Asia than in Africa. *< In 
the sandy deserts of • Arabia, in some of the wilder districts 
of Persia, and in the vast jungles of Hindostan, he still 
maintains a precarious footing ; but irom the classic soil of 
Greece^ as well as irom the whole of Asia Minor, both of 
which were once exposed to his ravages, be has been utterly 
dislodged and extirpated.*'*^ The line Indian lion which is 
at present an inhabitant of the Tpwer of London under the 
name of George was procured by General Watson in the 
following manner, according to the account published by 
Mr. Bennet : — ^It was about the commencement of the year 
1823, when the general was on service in Bengal, that, 
beiDg out one morning on horseback, armed with a double- 
harreUed rifle, he was suddenly surprised by a large lion, 
which bounded out upon him from a thick jungle, at the 
distance of only a few yards. He instantly firea, and the 
shot taking complete effect, the animal fell dead almost at 
his feet ; but no sooner was this formidable foe thus disposed 
of than a second, equally terrible, made her appearance in 
the person of the lioness, whom the general also shot at and 
woanded so dangerously that she retreated into the thicket. 
As her following so immediately in the footsteps of her mate 
afforded stxoRg grounds for suspecting that their den could 
not be far distant, he determined upon pursuing the adven- 
ture to the end, and traced- her to her retreat, where he 
completed the work of her destruction by again discharging 
the contents of one of the barrels of his rifle, which he had 
loaded for the purpose. In the den were found a beautiful 
pair of cubs, male and female, supposed to be then not more 
than three days old. These General Watson brought away 
with, him, and succeeded, by the assistance of a goat, who 
was prevailed upon to act in the capacity of foster-mother 
to the royal pair, in rearing them until they attained suffi- 
cient age and strength to enable them to bear the voyage 
to England. On their arrival in this country, in September, 
1833, he presented them to his, majesty, who commanded 
them to be placed in the Tower, f 

'^he extreme youth of these lions at the time of their 
capture, and the constant control exercised over them, pro- 
duced of course the expected results. They continued so 

* Tower Menagerie, p. & t IM^ p> 7. 
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tame and docHe, that fot tweWe monthfi after their affivaf 
they were suffered to walk at large in an open yard, when) 
they were played with and caressed-by all and sondiy. out 
no sooner had the female given birth to her first litter of 
cabs, than a total change was effected in her disposition. 
Absorbed by one idea, the support and preservation of her 
young, she no longer suffered the slightest familiarity, even 
on the part of her accustomed keepers, and, apparently 
haunted by the fear that every person who approached her 
den was about to deprive her of her cherished offspring) she 
gave full scope to the violence of her passion, and exhibited 
a beautiful bat appalling picture of maternal tenderness and 
the most savage ferocity. The cubs, which were three in 
nuinber, t#o males and a female, were whelped on the 90th 
October^ 1827, the day of the battle of Navarino ; aiid it 
Was discovered by the curious in such coincidences, that 
they ^ere the only lions bom in the Tower since the year 
(1794) of the great naval victory gained by Lord Howe over 
the French fleet. 

Inferior to the lion in the majesty of his deportment, bat 
nearly equal in strength, and perhaps excelling him in ac* 
tivity, the tiger {Felis Hgris), though his nature and aspect 
are known to all, forms too prominent a feature in the 
Koology of Hindostan not to require from us a brief record* 
This savage and very powerful anhnal has a more slender 
body and a rounder head than his great congener. His mo* 
tions are full of graceful ease, and the bright tawny-yellow 
of the prevailing portions of his coat, contrasted with the 
numerous sloping lines of black, and the pure white of the 
under portions ot his body, constitute one of the most perfect 
pictures of savage beauty presented by the brute creotion. 
The geographical distribution of the tiger is considerably 
more extended from north to south than that of the lion, as 
it not only advances far into those desert countries which 
separate China from Siberia, but is also found between the 
Irtysch and the Iscbim, and even, though rarely, as far as 
the banks of the Obi. On the other hand, it is more re- 
stricted in a longitudinal direction, as it appears rarely to 
pass to the Westward of a line drawn from about the mouths 
of the Indus in a northerly direction to the shores of the 
Caspian Sea. The tiger was therefore much less familiarly 
known to ancient writers than the lion, and even among the 
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Rotoans it was long regarded as an extreme rarity. Megas- 
tiienes alone, among the Greeks, seems to have been ac- 
quainted with it from personsd observation ; for Nearchus 
had only an opportunity of seeing the skin, and Aristotle 
merely mentions it as an animal o? which he had heard by 
name. Among the Romans, according to Pliny, the first 
tiger ever exhibited to the people was a tame one belonging 
to Augustas, which had been sent to that emperor in sign 
of homage by an Indian king* Claudius afterward exhibited 
foar at one time, and it has been conjectured that the beau- 
tiful mosaic picture of four tigers, discoyered some years 
ago in Rome near the arch of Gallienus, was exocuted at 
that period in commemoration of so striking and unprece- 
dented a display.* 

The pursuit of this animal is of course attended by con- 
siderable danger. In the following anecdote, however, as 
related by Mr. Williamson, .no damage appears to have 
lesdlted either to the huntsman or his elephant. ^*The 
tiger had satiated himself upon a bullock he had killed, and 
lay lurking in the grass, which was aS high as the backs of 
the elephants, and very> thick, not far from the remains of 
the bullock. He was extremely cunning, and crouched so 
close as to render it for a long time doiibtfUl whether he was 
in the jungle or not. The symptoms displayed by the ele- 
phaBtS) in approaching the place where he^ lay concealed, 
induced the party to persevere in their efforts to rouse him. 
One gentleman particularly urged his mahout to make his 
dephant beat the spot where the scent was strongest, which 
being done in spite of the tremendous tones of the agitated 
animal, the tigei^ finding himself compelled either to resist or 
to submit to l^ing trodden upon, sprang upon the. elephant^s 
quarter, and so far succeeded as to fix his claws in the pad ; 
his ^ind-legs were somewhat spread, and their claws were 
fixed into the fleshy membranes of the elephant's thigh. 
Actuated by the excess of fear occasioned by so sudden and 
so painful an attack, the elephant dashed through the corn 
at a surprising rate, the tiger holding fast by its fore-paws, 
and supported by its hinder ones ; unable, however, in con- 
sequence of the rapid and irregular motions of the elephant, 
oast to raise himself any higher, or to quit the hold he had 

,*JBee Qsaemens fiossUflS, nonv. ed. torn. 4, p..41fi. 
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to finnly taken with bis daws. • The gentleman, who hnS 
much ado to keep his seat, was precluded firmg at his grim 
eompanion, as well from his unprecedented situation, ti» 
from the great danger of wounding some of the numerous 
followers, who were exerting the utmost speed of their 
respective elephants to cpme up to his assistance. The 
constant desire felt to get rid Qf his unwelcome rider, which 
produced a waving and irregular pace, gave the opportunity 
for those who were mounted on light and speedy animals 
to overtake the singular fugitives. Another gentleman of 
the party, coming up close, was enabled to choose his posi- 
tion ; when, taking safe aim, he shot the tiger, which fell to 
the ground and required no further operation.'** 

The following anecdote illustrates the character both of 
the tiger and the sepoy. It is about twenty years ago since 
Major Hull, the commanjding-officer of a. battalion orl- the 
Bombay establishment, was proceeding along the banks of 
a ravhie, with eight or ten men df his corps, in search of 
some lions which had been seen near the cantonment of 
Kaira in Guzerat, when a royal tiger suddenly sprang upon 
him.. The ground gave way, and the tiger and Major Hull 
Tolled together to the bottom of the ravine. Though this 
fell prevented the latter from being killed by the first assault, 
still his fate seemed certain ; and those who know the terror 
which this ferocious beast is wont to inspire can alone ap-> 
preciate the character of that bravery which induced every 
sepoy who was with him to rush at once to his succour. 
The tiger fell under their bayonets, though not before it htul 
desperately wounded-' two of the assailants, one of whom 
lost his leg, and the other was so severely kicerated as to be 
incapable of any future service. But they deemed their 
Wounds trivial when they saw that the officer whom they 
loved had escaped unhurt from his perilous encounter. f 

The hunting-tiger or chittah {Felis jubala^ Schreber) is 
one of the most picturesque and elegant of the genus. It 
IS considerably less than the panther, and of a more slender 
form. Its legs are proportionally higher, its .ail longer, its 
head somewhat smaller and shorter, than in any of its con* 
genera. It may also be distinguished by a black line which 

* Oriental Field Sports, p. 73. 

t Quarterly Review, vol. xviii. p. 40«. 



pMB«8 ftom the anterior angle of the eje to the eonier of 
the mouth, and l)y another shorter one which proceeds froot 
the posterior angle of the eye towards the temple. The 
upper parts, of the body are of a beautiful dear tawny-yellow, 
adorned by numerous small round black spots, which an 
simple, — that is, not. eye-shaped, or en forme de rasd, as ia 
the most niearly-allied species. The under parts are white^ 
marked by larger and more wa^ng spots. The upper half 
of the tail is tawny-yellow above and white below, witk 
black spots ; the lower half is marked by twelve alternate 
rinvs of black and white. This animal measures rather 
more than three feet in length, and stands about two feet 
high. Its toes are lengthened like those of a dog, and the 
claws are blunter and less curvki than in the othM animals 
of the eat kind. 

In conformity with these characters the disposition of 
tile chittah is more gentle, and its nature more readily 
admits of domestication and a certain degree of regulated 
culture than the rest. In^eastern eountries it is teamed to 
the chaise of antelopes and other wild animals, being carried 
in a small wagon chained and hoodwinked till the game 
appears. It is then let loose, and generally makes its first 
advances by creeping insidiously hke a serpent, with its 
belly close to the ground, till within a short disttoce, 
when it makes five or six tremendous bounds, and falls 
upon its prey with the velocity of an arrow. One, which 
died some years ago in the royal menagerie of Paris, had 
been so completely reclaimed from a state of nature that 
it was left in a park to the freedom of its own will, and 
where it yet obeyed in every thing the commands of its 
keeper, and showed a great attachment to the society of 
does. " 

The geographical history of this species appears tn havit 
been but little known till of late years. Its distribution it 
veiy extensive. It occurs, as we have already mentioned^ 
in Hindostan ; it is known in Persia by the nameof yott2«, 
and' greikt quantities of skins, apparently identical, ai* 
transmitted to Europe firom Senegal and other parts of 
Africa. 

Several other species of the^feline race are indige&ottsto 
iiat portion of Asia which it is our present uideaTOiix te 
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illustrate ; but the three above described will probably suffie* 
to represent thiB habits and history of the- whole. 

Passing over the great and eccentric order of marsupial 
or pouched animals, which, though not entirely unknown 
to thjD great Asiatic division of our globe, are yet strangers 
lo Hindostan and the other countries of our present inquiry, 
we proceed to the order Rodtntia or Glire^s, which includes 
what are designated gnawers, — such as rats and mice, and 
many others too numerous toniention. -Of this order the 
squirrel tribe (genu^ Sciurus) are among the most beautiful 
and most to be admired, and of these the Malabar species 
(Sc. maximum) is the largest known, — ^measuring fifteen or 
sixteen inches from the muzzle to the root of the tail, which 
is itself nearly a foot and a Jialf long. The upper parts 
and outsides of the limbs axe of a bri|rht chocolate-brown, 
which changes suddenly on the unc^r parts, fore-arms, 
and inner sides of the limbs, into a pale yellowish brown. 
The back and shoulders are sometimes of a deep black. The 
ears are short and covered with tufted hair, the whiskers 
are long and black. The tail is broad and branching from 
the centre to the sides, and its colours are bright chocolate- 
brown at the base, black in the intermediate portion, and 
chestnut at thb extremity. This beautiful specips was ob- 
served and figured by Sonnerat. It is native to the coasts 
of Malabar. 

Of the rat tribe we shall here mention only a single ex- 
ample of enormous size. It is the Malabar-rat of Dr. Shaw, 
and the Mus gigarUeus of General Hardwicke.* The nose 
is. rounded, the under jaw much shorter than the upper, the 
cutting-teeth broad, incurved, compressed, the lower ones 
measuring eight-tenths of an inch, and the upper four- 
tenths in length. The body is thick, and greatly arched ; 
the upper part is most hairy and black, the lower inclines 
to gray. The legs and toes are black, and the tail is thinly 
covei'ed with h^r, and measures two and a half inches in 
circumference at the root. The specimen above described 
was a female, and weighed two pounds eleven ounces and a 
half. The male weighs above three pounds, and measures, 
including the tail, which is above a foot long, nearly thirty 

* In Linn. Trans., toL Til. p. 306. 



iDch«s in length. This gigantic rat ii fmind ia many 

places on the coast of doromandel, in Mysore, and in 

several perts of Bengal, between Calcatta and Hnrdwar. 

It is partial to dry sitaations, and scarcely ever occars at a 

distance from human habitations. The lowest caste of 

Hindoos, sccording to General Haidwicke, eat Jpie flesh of 

this rat in preference to that of any other species. It is 

extremely mischievous, and will barrow to a great depth, 

passing beneath the foundations of stores and granaries, 

if these are not deeply laid ; and it perforates with ease the 

walls of such buildings as are formed with mud or unbumt 

brick. It is destructive in gardens, and roots up the seeds 

of all kinds of leguminous plants. Fruits also suffer from 

its depredations, and it will even attack poultry when it 

finds itself stinted in a vegetable diet. The bite of this 

animal is considered dangerous ; and a European serving 

in the Honourable Company's artillery is known to have 

died in the Doab of confirmed hydrophobia, in consequence 

of having been bit by the species in question. We may 

here add, that the common rat (JftM deeumamu\ now the 

pest of most of the great cities of Europe, is supposed to 

have come originally from India. 

The animal kingdom presents no species of a more sin- 
golar form and aspect than the pangolins, or manis tribe, 
sometimes denominated scaly hz&rda. They, occur both in 
Africa and the East, and belong to the order Edentata. 
The short-tailed manis {M, pentadaciyla, Linn.) appears to 
have been described by JBlian under the name of phattagen. 
Its body is eovered with thick scales disposed over the sur- 
face like tiles on the roof of a house. It is destitute of 
teeth, but has a long extensile tongue, with which it preys 
on ants and termites. The tail is shorter than the body, 
and the total length is from three to four feet. Tb^ 
kill lizards, aocordmg to Erxleben. Their dispositions are 
gentle, their voices feeble, their progression slow. They 
seldom appear except during the night, and their flesh in 
some countries is sought after as a delicate article of food. 
The species alluded to is called Alurtgu on the coast of 
Coromandel. It inhabits several parts of India, and like- 
wise occurs in the islands of Formosa and Ceylon. 

Vol. III.— D 
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We now enter on the order of PachfdemuUous^ or thick* 
skinned aniioale, which indudec the largest land-epecies of 
the brute creation. 

The elephant (Elepkas Indiau\ tnippoaed by many to 
be the ^ wieeet of bmtes," is alleged b^ others to owe much 
of its apparent sagacity to that adxmrable instrument its 
proboscis, by which it is enabled to perform many actions 
which the do^ and the horse, though probably superior in 
wisdom, are mc^»able of achieving, from their dinerent if 
not more defective organization! Still we can entertain 
no doubt, either from the ancient records or the modem 
exhibitions of its docile disposition, that this animal is 
highly gifted for an irrational being ; and it generally re- 
tams its finer natural instincts even in conjunction with 
those more artificial acquirements, which in several other 
species seem to deaden or counteract the influences of pure 
instinctive feeling. For example, it is mentioned by Mr. 
Johnson, that an elephant, belonging to Mr. Boddam of 
the Bengal civil service at Gyah, UMd every day to pass 
over a small bridge leading from his master's house to the 
town. He one day, however, refused to cross it ; but was 
at length, by being cruelly gored about the head with an 
iron instrument, forced to make the attempt When he 
was about half-way over, the bridge gave way, and the 
ponderous animal was precipitated with violence into the 
ditch and severely injured. The driver fortunately was 
killed.* 

Elephants in this country are usually fed on hay and 
carrots, and the quantity of food which they are capable of 
^consuming is enormous. Those of the Emperor Akbar 
had a daily allowance of 200 pounds in weight, with an 
additional supply of ten pounds of sugar, besides rice, milk, 
and peroer ; and during the sugar-cane season each was 
povided daily with 800 canes. The Mogul princes are 
known to have "kept up their stud of elephants at an enor- 
mous expense ; and according to Pliny even the Romans, a 
people so addicted to'extravagance, found the sustaining of 
the Carthaginian elephants ci^tured by Metellas so costly 
that they were afterward slain in the circus. Tet, accord- 
ing to .Lilian's account, less, rigid economy prevailed in th« 

* lBdlaii)rMd8porls»p.6ft. , 
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dayi of G«nitt]iieai. His elephants were eriiRHted in the 
arena, lepoong en splendid couches adorned with the 
richest tapestiy. Tables of iTOfy and eedar^wood were 
placed before them, and on these their Tiands were pre- 
sented to them in ressels of sihrer and gold. They danced 
to the soand of ** flutes and soft reeorders,** or moved in mea- 
sored and harmoniovs steps around the theatre, scattering 
the freshest and the choicest flowers around them. Arrian 
mentions an elephant which played on cymbals, one being 
fastened to each knee, and another held in his proboscis, 
while his xmwieldly companions danced in a cirde, keeping 
time with the greatest exactness. 

So many contradictory accounts have been given of the 
size of the adult elephant, that we find some diflkult^ in 
stating its true dimensions in a few words. The African 
are alleged to be superior in size to those of Asia. Major 
Denham, while Journeying to the Tchad, saw individuals 
eo enormous that he calculated their height to be sixteen 
feet. These, however, he had no opportunity of measur- 
ing ; but another, which was killed in his presence, was 
Ibund to be nine feet six inehee from the foot to the hip- 
bone, and three feet from the hip-bone to the bade,— or 
twelve feet six inches in all, — ^which is more than twice 
the height of the taller races of the human sbecies. When 
we consider that, even in proportion to its height, the ele- 
phant is an animal of enormous bulk, and of the most mas- 
sive proportions, we may conceive what a load of flesh and 
bone its rugous coat must have contained. Mr. Scott of 
Sinton, whose authority is frequently quoted and deservedly 
valued on such points, states, in relation to the Asiatic 
species, that he never heard of more than a single instance 
of the elephant much exceeding the height of ten feet. The 
following are the proportions which he gives of a fine male 
belonging to the Vizier of Oude :•— 

Ft. Id. 

From foot to foot over the shoalder, 23 lOi 

From the top of the ehoulAer, perpendicular height, 10 6 

From the top of the head when set op, 19 S 

FromtbefhHitofchefteetotbeiiiSBitionoftheiail, 1ft U 

Nothing is more deceptive than the dimensions of an 
animal which, obviously exceeding in size any thing that we 
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had been previonily accustomed to, lias yet been uwnbjeetod 
to accurate measurement, for our astonishment magnifies 
its actut^ size. Thus a celebrated elephant belonging to the 
Na.bob of Dacca, which^ was generally said to Iw fourteen 
feet high, and which even Mr. Scott's practised eye estimated 
at twelve, was found by measurement not to exceed ten 
feet. Those from Pegu and Ava are, however, larger than 
the elephants of Hindostan, and the Geylonese variety 
is also of great dimensions. The skeleton of an individual 
in the museum at Petersburg, which was presented by 
the King of Persia to the Czar Peter, measures sixteen feet 
and a h^f in height ; but we are uncertein how much of 
this prodigious steture may be owinff to the mode in which 
the )K>nes have been articulated, and the more or less naU 
ural curvature of the spine* 

A large elephant weighs from six to seven thousand 
pounds, and we may easily conceive that when journeying 
through the foreste,.with any very special object in view, 
he must force his way through all intervening obstacles, 
more after the manner of a steam-engine than of any mere 
animal force of which we have a clear and accustomed con- 
ception. 

** Trampling his path througb wood and brako 
And canes which cracklinff Ml before bis way, 
And tassel-gram, whose silvery feathers play, 
O'ertopping the yoang trees, 
On oomes the elephant, to slake 
His thirst at noon in yon pellucid springs. 
Lo ! firom his trunk hptum'd, aloft he flings 
The gratefhl shower : and now, 
Flnckiog the broad-leav'd bough 
Of yonder plume, with waving motion slow, 
Fanning the languid air, 
He waves it to and tro/** 

r 

The new-bom elephant measures about thirty-five inches 
high ; he grows about eleven inches during the first year ; 
eight in the second ; five in the fifth ; three and a half in 
the sixth ; and two and a half in the seventh. He takes 
from twenty to thirty years to attain h^s fiiU grovrth. 

It has been said that the invention of gunpowder in the 
practice of war, and the application of steam to machineiy, 

* Curse of Kshanuu 
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bftV8 nqpetseded the osef of this great linng engine. It is 
still, howevei, extensively used in the East for a rarietj of 
purposesy and Bemier in his Travels has given a spirited de* 
scription of a grand procession of Aurengzebe^s retinue. 
The oonvejance of Ui« *< lovely and distinguished females** 
seems ehiefly to have attracted the observance of the livriy 
Frenchman. ** I cannot avoid,*' he observes, ** dwelling on 
this pompous procession of the seraglio. It strongly ar- 
Msted my attention during the late march, and I feel de- 
Ught in recalling it to my memory. Stretch imagination to 
its utmost limits, and you can conceive no exhibition more 
grand and imposing than when Rochinara Begum (Aureng- 
zebe's sister), mounted on a stupendous Pegu elephant, ami 
seated in a mikrdember blazing with gold and azure, is fol- 
lowed by five <» six other elephants with mik-dembers 
nearly as resplendent as her ovm, and filled with ladies at- 
tached to her households . Close to the princess are the 
chief eunuchs, richly adorned and finely mounted, ■each 
with a cane in his hand ; and, surrounding her elephant, a 
troop of female servants from Tartary and Cashmere, fan- 
tastically attired, and riding handsome pad-horses. Besides 
these attendants are several eunuchs on horseback, accom- 
panied by a multitude of pagys or lackeys on foot, with large 
canes, who advance a great way before the princess both to 
the right and to the left, for the purpose of clearing the 
xoad and driving before them every intruder. Immediately 
behind Rochinara Begnm*s retinue appean a princq»al lady 
of the court, mounted and attended much in the same man- 
ner as the princess. This lady is followed by a third ; she 
by a fourth ; and so on, until fifteen or sixteen females of 
quality pass, with a grandeur of appeai^ce, equipage, and 
retinue more o^ less proportionate to their rank, pay, and 
office. There is something very impressive of state and 
royalty in the march of these sixty or more el^ants, in 
their solemn and, as it ware, measured steps ; in the splen* 
dour of their mik-dembers, and the briHiant and innuaer** 
ble followers in attendance : and, if I had not regarded this 
display of magnificence with a sort of philosophical indif- 
ference, I should have been apt to be carried away by the 
mauha fights of imagination as inmire nioKt of the Imfian 
poets, when they represent the elephants as conveying as 
many goddesses eoncealed from vulgar gaze.' 

D2 
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It appears, however, that these journey ave not always 
unattended by danger, for Bernier wae himself an eyewit- 
tiess of the following catastrophe <-^** The king (Aureng^ 
cebe) was ascending the Peer*Punchal mountains, from 
which a distent view of the kingdom of Cashmere is first 
obtained. He was followed by a long line of elephants^ 
upon which sat the ladies in mik-dembers and amaris (seats 
with canopies). The foremost, appalled, as is supposed, 
by the great length and acclivity dt the path before him, 
ctepped back upon the elephant that was moving in his 
track ; who again pushed against the third elephant, the 
third against the fourth, and so on until fifteen of them, in- 
capable of turning round or extricating themselves in a 
road so steep and narrow, fell down the precipice. Happily 
for the women, the place where they fell was of no great 
height ; only three or four were killed ; but there were no 
means of saving any of the elephants. Whenever these 
animals fall under the immense burden usually placed upon 
their backs, they never rise again, even on a vood road. 
Two days afiierward'we passed that way, and! observed 
that aeme of the poor elephants still moved their trunks.'** 

In regard to the peeuniaiy value of the elephant, Mr. 
Forbes informs usthat a common price is from 6000 to 6000 
fupees, but that he has seen one valued at 20,000. The HiiH 
doos become much attached to these animals when they 
have been long in their service, and a wealthy owner will 
not part with one of extraordinary qualifications for any 
consideration. A well disciplined war-elephant will stand 
a volley of musketry. << I have seen one,*' says the last- 
named author, <*with upwards of thirty bullets in the 
fleshy parts of his body, and perfectly recovered firom his 
wounds.*'t 

Though much remains untold of the habits and history 
of this ponderous creature, we must now proceed to other 
subjects, having already devoted more space to the preeed- 
ing notices than we can well affoid.! 

• Bernier*8 Travels, vol. ii. p. 149. 

t The difflciilty of destroying elej^ants by ihrearms may be eon- 
eeived on perusal of an anecdote in Captain Beaver^ **AIHoan Msmo- 
randa.** See alao tbe painftrl narrative in tbe third TOlniiie of Mr. Qrtf- 
flth^s edition of the Animal Kingdom. 

} We beg to refer the reader to the Library of Entertsialnf Knew- 



Infitnor in size to the elephant, and of a much more le- 
stvieted capacity, the rhinoceros {Rh, IndicuSf Cuv.) is yet 
of sufficient dimensions to form a very imposing feature in 
tbe zoology of the East. There are three species of this 
animal in Asiatic countries. The Indian and Javanese 
have each a single horn, while the Sumatran is '^doubly- 
anned" like the African species. It is to the first of these 
ikat our present observations iQay be understood to apply. 

A young rhinoceros, preserved ii^ the Garden of Plants, 
was habitually gentle, obedient to its keepers, and extremely 
sensible of lununess. At times, however, he exhibited par- 
oxysms of violeilt rage, during wMch it was necessary to 
keep beyond his reach, as it wouM have been font a poor con- 
sohaion to those Whom he mi^ht have impaled, to be in- 
Ibrmed that for the most part his intentions were innocenU 
He was generally calmed by a liberal supply of bread and 
Iniit, and as soon as be saw those who were in the habit of 
feeding bim, he would stretch his muzzle towards them,' 
open his mouth, and push out his tongue. His proportiohs 
were thicker, and still more unwieldy than those of the ele- 
phant. His height was about 5 feet 6 inches, and his length 
nearly 8 feet, and his whole body was covered by a thick 
nearjja^ nifked tuberculous skin, disposed in irregular folds. 
Its natural colour appeared to be gray, Unted with violet ; 
but as it was apt to crack, it was kept lubricated, which 
altered the natural hue. His senses^ with the exception of 
that of touch, appeared to be tolerably acute. The follow- 
ing anecdote is from Griffith's Animal Kingdom (vol. iii. 
p. 426) :— . 

«< The power of this species is frequently displayed to a 
surjprisine degree when hunting it. A few years ago, a 
party of Europeans, with their native attendants and ele- 
phants, when out on the dangerous sport of hunting these 
animals, met with a herd of seven of them, led, as it ap- 
peared, l^ one larger and stronger than the rest. When 
the large rhinoceros charged the hunters, the leading ele- 
phants, instead of using their tusks or weapons, which in 
ordinary cases they are ready enough to do, wheeled round, 

ledge, VOL ii., entitled The Menageries, where a complete and very an^e 
lecount is given of the ancient and modem history of elephants. W* 
have availed ottrselTes of several of the authorities hrooght forw|ur4 la 
thai ■mnsiDg volnme. 



44 ZOOLOGY or INDIA. 

and Tecened the blow of the rhinoceroa'a hon on the porta ' 
rion. The blow brought them immediately to the graanl 
with their riders, and na Boon u the; had risen, the bnile 
was again read;, and egsin brought them down, and inTthis 
manner did the combat continue until four out of the leven 
were killed, when the real made good their retreat." 

Wild-boaiB aie among the moat rerocioua of the animali 
of India. Tbey chiefl; inhabit the woods and junglei ; 
but wh«n the gtain ib nearly ripe the; occation great dam- 
age in the corn-fields, and etill more among the lugar- 
pantationa, aa (he; are extremely fond of canea. Tbeic 
irucible nature ia indeed remarkable for creatures of an her- 
bivoroai diipoaition, and their pursuit and capture la con- 
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MqoeBtly not unattended by personal danger. They are 
(^read over a vast tract of eastern territory, and exist in 
great abundance in the archipelago of the Fapuas, to the 
north of the Moloccasy and the westward of New-Guinea. 
It would ^ven appear that two wild species occur in the 
Celebes (independent of Siu habyruMa), and some writers 
maintain the opinion that there exists in the Indian and Chi- 
nese dominions a species of wild4>oar distinct from that of 
£urope, and the more probable source from which the 
Siamese breed and that of China have been derived. Thus 
if the domestic races peculiar to, or characteristic o^ the 
noithem and temperate part of Europe have sprung (as we 
think cannot be doubted) from the wild-boar {Sua a^er\ we 
shall have three distinct sources from which to trace, the 
rise and progress of domestic swine.* 

The RwMnatmg. order is the next in succession to that 
of which we have^ just treated, and contains many of the 
species from which man derives his most valuable; supplies 
lioth of food and raiment. The order may be divided into 
two gveat divisions,':— those without horns, and such as are 
proTided with those weapons. 

The camel (C Bactria»us\ by which term the two- 
humped species is usually designated, is indigenous to the 
central deserts of Asia, and is used as a beast of burden in 
TuriLCstan and Thibet, and even as far north as the shores 
of Lake BaikaL The more abundant and better-known 
species, which is in fact the dromedary (C. dromedarm$\ 
is now spread over the whole of Arabia, Syria, and Persia. 
It is this species which in India precede the nabobs on state- 
occasions to fire salutes ; and Major Hamilton Smith 
informs us that the East India Company maintains a corps 
of dromedaries, mounted by two men, each, and armed 
ivith musketoons or swivels. These animals are very 
savage at particular seasons. Au instance is related of a 
flRtf«l-camel (an individual rendered furious by the excite- 
ment of the ruttiag-season) tearing off a young man's arm 
in India : the writhing body of ms victim was with diffi- 

* fiae Fsmst^ Voyase to New-Goinea ; some obaervadons by Anr 
Idlae Desmonlins in theDiction. CiaM. d^ist. Nat., torn. Vr. p. 971 ; sni 
OtB Qoarterly^oumal of Agricultorei, toI. iii. p. 90, noU. 
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cnlty wittidrawn from the enraged animal, who stood is 
terrific exultation over the torn limb, and for some tim9 
would suffer no one to approach it. 

If we may judge from the close and efficient covering of 
fur with wMch, except towards the termination of the rut- 
ting-season, both the camel and dromedary are clothed, we 
$hould infer that these animals came originally from a tern- 
perate climate, where, as in the central parts of Asia, a 
considerable degree of cold was at times experienced. The 
coat appears to become scanty only in such individuals as 
reside in very hot regions, and this circumstance is regarded 
by Major Smith as a fair indication that their primitive 
habitat was in a region occasionally subjected to a pretty 
severe temperature. The southern base of the Caucasian 
mountains has been assigned to what is named the Arabian 
species or dr<»nedary ; and the arid plains beneath the 
northern confines of the Paropamisaden range, with the 
wilderness of Jasnak and Ghorasmia, east of the CaspiaBy 
may perhaps be regarded as among the native abodes of the 
camel or Bactrian species. Something to this effect may 
be inferred from scattered hints in the Zend, the poems <k 
Schah, named Ferdusi, and in the Arabian epic, the romance 
of Antar.* The articles used in manufactures, and known 
under the names of mohair and camlets, are the produce 
ef the fur of these animals. 

The musk-deer (genus Mosehtu) are the only other tribe 
which we include among the hornless ruminants of Asia. 
Of these the musk-deer, par excellence {M. mosckiferus), is 
one of the most remarkable. Although the drug called 
musk has been known throughout Central Asia from time 
immemorial, it does not appear that the animal which pro* 
duced it was known to the ancients, or indeed in any way 
identified till it was described by Abuzeid Scrassi, an Ara- 
bian author, who stated that it was a deer without horns. 
A knowledge of it was first introduced in Westerp Europe 
by Serapion, who flourished in the eighth century. It is 
nearly the size of a roebuck, with an exceedingly short 
tail, and covered by a very coarse coat. Its native regions 
are the alpine tracts of Central Asia, where it dwells amid 
barren rocks and perpetual snows, descending occasionally 

* Griffith's Animal Kingdom, vol. iv. p. 46. ' 
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to the fegicm of the pines. It ia a noctunial anuaal, of 
Mliteiy disposition, and extremely timid. The province of 
Thibet is the most renowned for the superior quality of its 
mask. This prised perfume is obtained from a> small bag 
situated in the lower region of the abdomen of the male. 
The flesh, though strongly impregn^ed with a musky odour, 
is also much esteemed. 

. Ceyloa produces a small species of this genus, called the 
memina. It is about 17 inohlbs long, of a cinereousH)liTe ; 
the throat, breast, and b^y white, and the flanks ornamented 
by long bars of that colour. It inhabits the jungles, and 
was first described by Knox.* 

Such of the ruminating order as we have still to describe 
are famished with boms. We shall speak in the first 
place of the deer tribe. These animals are remarkaUe 
for tbfsir elegant forms, their light but stjronff propoftiohs, 
and the energy and activity ^f their geheral movements. 
As among the nobler subjects of the chase, they have long 
been objects of interest in various countries to the aris- 
tocracy of the human race. The genus is pietty widely 
distributed over all the greater divisions of the globe, with 
the exception of New-Holland.t 

We shall not enter into the history of the elk, because, 
although it is an Asiatic animal, it does not proceed so fiup 
to the southward as to enter within our present boundaries, 
md the same reason of exclusion will apply to the red-deer 
or stag. 

There are, however, many magnificent examples of this 
tribe of animals to be found to the south of the Nepaul 
monntains. Of these we shall mention in the first place 
the' Nepaul stag itself (Cervus WaUickii), which in several 
respects exhibits a resemblance to the r^-deer of our own 
heath-clad hills. The only known individual of this species 
w&s brought by Dr. Wallick to Calcutta from Nepaul. It 
was figured by a native artist from a live specimen in the 
menagerie of the governor-general at Barrackpore ; the 

* Historical Relation of Ceylon. 

t We liave onraelTes introduced deer into Jamaiea, and those impoited 
by ttie Portnguese thrive well in the Isle of France. It is to be hoped 
that the vast pastores of New-Holland will be ere long stoekad with 
what would prove a valuable accession to those otherwise unpeopled 
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drawing was trailmiitted bjr Dbvaacel to Pani, uxid hsm 
beeii published by M. F. Cwnkj. The horns ar^ rather 
short, with two Small antlers at the base, pointmg to the 
front ; half-way up the beam a small snag turns forwards ; 
the suborbital openings are lai^ ; the general colour 10 
yellowish brown-gray, with a large paler-coloured diriL upon 
the croup. The tail is very short. 

The Ru8<i group of stags is entirely Asihtic, and is dis- 
tinguished by round horns, with a brow-antler, but without 
any median or bezantler ; the beam terminates in a single 
perch, with a snag more or less elongated, placed midway 
or higher, on its anterior or posterior edge. 

The great Rusa {Cervtu hippelaphtu) is nearly as large 
as a horse« It has trifiirci^ed horns, vexy coarse hair, of 9 
luKous-brown in summer, changing during the winter 
season to a grayer hue ; it has no disk, and the tail is 
rather long. TIus species, is found in several of the Asiatie 
islands, and in continental India it occurs chiefly in the 
Jungleterry district of Bengal. It corre^»onds to the great 
axis of Pennant. 

The exact nature of the animal described- by Aristotle 
under the name of hnrtXa^t has been a subject of consid- 
erable controversy. Linneus and Erxleben applied the 
name to a species which occurs in the forests of Germany ; 
but, according to M. Duvaucel, it is undoubtedly the black 
deer of Ben^.* Its horns are forked at the extremity, 
and bear only a single antler at fiie base, similar, as Aris- 
totle expressed it, to those of a roebuck.! 

The Gona Rusa {Cervus unicolor) inhabits Ceylon, and 
is the Itfgest species of that island, surpassing in size the 
stag of Europe. . The throat is loaded with long bristly 
hair, the tail is short, and the general colour is a uniforxn 
dark-brown. This species is very bold and fierce, and 
dwells in the jungle and the deepest recesses of the forests. 

The saumer, or black Rusa of Bengal {Cervus AristO' 
teU8)i inhabits the Prauss jungles. The male *is nearly as 

* Asiatic Roflearclies, to!, xv. p. 157. 

t In relation to tbto point, we should bear in mtndBuflbn^s important 
observation regarding the Latin translation of Aristotle by Theodore 
Gaza. Th6 word, copra is there given as the interpretation of dojros, 
instead of caprea ; so tliat in the piuts^ge regarding the boms, we muM 
substitute etgprea for capra, or the horns of a rde for those of a goat. 



herge as an eIk».aBd is repreffented by Britii^ ■pmrtsmen in 
India as exceedingly vicious as well as strongs Some of 
these, while engaged in a shooting expedition, had crossed 
an jom of the Jumna to a well-wooded island in search of 
game ; they were mounted on an elephant, and, entering 
the jangle suddenly, they roused an old male of this, species. 
^ On seeing the elephant," says Major Smith, " he started 
up with a loud shrill pipe or whistle, which caused others 
to rise and dart into cover, while he stood at bay with his 
bristly main on end in a most threatening attitude ; but 
before the sportsmen could prepare prc^r shot, he wheeled 
round and dashed through the underwood with the facility 
of a rhinoceros." It is to this species that the name- of elk 
is erroneously applied by many Anglo-Indians. Its hsad» 
shonldeTS, back, and buttock are dark brown in 8unmier» 
and in winter nearly black. The belly, and a ring round 
the nostrils and mouth, are whitish. The insides of the 
legs are fawn-colour, and the breast is black. Captain 
Wiilianison describes it as attaining to the size of a Lincohip 
shire cait-horse (fifteen or sixteen hands high), of a shining 
black, with tanned points. He adds that the females are 
of a mouse-colour. There are heads of this spedes in the 
Britieh Museum. 

Other species of Rasa inhabit the Indian archipelago^ 
the island of Tiinoi^ the peninsula of Malacca^ and Uie 
Marian Islands, — but our restricted limits will not admit 
of our entering into any further details in illustration of 
this very striking and peculiar group. 

The spotted axis (Cervus axis) resembles the fallow-deer,, 
but is eiMdly distinguished from it by the roundness of its 
horns, and the want of a terminal palm. The female, 
however^ is with difficulty discriminated from the doe of the 
fallow-deer. It was the opinion of Peiinant, that the spot- 
ted-deer of our preserves came originally from Bengal, but 
in the fourth edition of Cfwillim's Heraldry (1660, p. 171) 
the spoUed luck is <}uoted as borne in ancient coats-of-anns 
at a period long anterior to any British intercourse with In- 
dia. The fatlow>-deer itself appears from various historical 
and etymological considerations, into which We cannot at 
present enter, to have been indigenous to the southern and 
central districts of Europe. The axis, however, is the best 
and most anciently knowif of all the Asiatic species. It is 

Vol. ni.—B 



50 zoo&ooT or miA. 

found thronghmxt India and the uriftndi of tbe tvdiipeiagicH 
but is most abundant in Bengal and on the banks of ihm 
Ganges. Being an inhabitant of a eountiy when the revo- 
lutions of the season do not produce ahemately the extiemec 
of heat and cold, the stag of die Ganges, unlike the spe- 
cies of most other countries, is coloured in a similar man- 
ner throughout the year. The antlers attain to a consider^ 
able size as the animal increases in years ; but they are 
always of a simple form, bearing only a single firontal 
branch or snag, and the main stem forming two tenninal 
forks. Tkis species has been frequently imported into 
England and France, in both of which countries it propac 
gates freely. According to P6ter CoUinson, they have even 
bred with the fallow-deer. Their sense of smell, as ob* 
served by Pennant, is so singularly acute, that although re* 
markably fond of bread, they will not eat it if it has been 
previously blown upon ; and M. F. Guvier confirms this 
trait in their character, by stating that he has observed them 
refuse that favourite article after it had been much handled 
by the keepers. Their disposition in a state of captivity is 
remarkably mild and accommodating. • 

A large fulvous variety of the axis, with high ahoulden 
and two rows of oval white spots upon the back, is found 
in the Rohilla country and the Dacca districts. These are 
the true hog^deer of Indian sportsmen on the Cossimbnsar 
Island, in the Jungleterry, and Bahar. The forests of Cey« 
Ion prodace a large variety, with a straight back like a cow. 
The oval spots are wanting ; the face is entirely of a buff< 
colour, with a rather prolongfed nose. ** In India," says 
Major Smith, ** all the varieties are knovm by the general 
name of hog-deer, and are called in the Moorish languaffe, 
used in the country, parrah. They are found most usuuly 
in the heavy grass jungles in the lower provinces, and to 
the northward in the Jow Bnd^JurjnU jungles along the 
banks of rivers ; they feed in preference on the silky grass 
used for making twine, called moonge^ if it be found near 
some heavy covers, where they breed, and from whence the 
female leads her fawns in twelve or fifteen da^s after birth. 
They are extremely indolent, feeding at night, and pasnng 
most of the day in sleep ; and, perhaps, on that account 
they are averse to, and will not remain in the vicinity of 
vrild pea-fowl. They are fleet for a diort distance. Th« 



iom ne 8eldom leen- in wi adrftiioed ctate of pngnane^rt 
keeping mt that time in the cover ; and the hacks an then 
▼eij vigiUnt and fierce in their defence.'* 

AiioUier section of homed nuninants is caBed the eaprB' 
dine group, or roes. The common roebuck (Cervus capr^ 
ohw), aoeording to Captain WilUamson, is not unknown in 
Bengal ; but it i» onfy found on the holders, particularlr 
among the crags and ravines of the western frontier. It 
there frequents rievated situations, and prefers eipecially 
soeh corers as are divided itito snudl patches. They are 
extremely shy, and their dimensions are said to be less than 
those of Scotland. 

Passing over the muntjaks, which are numerous in India,. 
the next group, which presents itself is that of the swift 
and elegant antelopes. Of these, the greater proportion 
being ef African origin, a brief notice will' suffice for the 
Indian species. 

The white cirpi {AniUape Uucoryx) measures aboqt three 
feet seven inches in height at the shoulder. The body is 
vatber bulky, the legs slender, and the horns of the male 
are horizontal, bent backwards, obliquely annulated, with 
nnooth tips, and about three feet long. There is a black 
■pot at the base of the horns passing down the face, and a 
second which passes through the eyes towards the mouth, 
widening upon the cheek ; a dark band passes from the up- 
per arm down thi9 fore-Jegs ; the lower parts of the thighs 
are rufous, darkening into black about the houghs and upon 
the hind-legs* This species has a dark short mane, and a 
black tuft at the end of the tail. The other parts of the 
body are white. It inhabits sandy and desert districts, and 
has been shot on the west side of the Indus, in the deserts 
of the Mekran. 

We mky here mention a remarkable species, called the 
ehiru {Antilope Kenuu 1 Smith), an inhabitant of the inac- 
eessible and piny regions of Chandany, which verge on 
the eternal snows of the Himolaleh mountains. It ii some- 
times found with only a single horn, and that accidental 
emidition ii supposed to have given rise to the belief in 
monooerotes or unicoTn8,-^animaIs which all who are ac- 
quainted with the structure of the scull, and the ^position 
of the frontal sutures, must also know to be incapable of 
existing without a violation, we may almost term it, of the 
laws of nature. This species ia remarkable for an abun- 
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dant coating of wool, a provision which beautifiiUf coincidec 
with its (K>8itioQ as a moaQtain-dwelier in a eold and icy 
clime. The characters of the female are still unknown. 
The male is nearly six fe«t long) and measures about three 
ieet in height at the shoulder ; the croup is higher than the 
withers ; the horns are black, slender, slightly lyre-shapedy 
annulated, with sharp points turned forwards. The huria 
thick and coarse;, but conceals bepeath. it a finer covering 
of downy wool. The face and legs are dark, the neck and 
back grayish slate-colour, passing to rufouti, and the belly, 
insides of the limbs, and tip of the tall are white. 

The forests of Hindostan produce the chickara or four* 
homed antelope. According to. Greneral Hardwicke, this 
species inhabits the foreKts and hilly ti'acts along the- west- 
em provinces of Bengal, Bahivi', and Orissa. It ifi a wild 
and agile creature, incapable of being lamed unless when 
taken young. It is about twenty inches in height, and 
measures two feet nine inches from the nose to the root of 
the tail, which is. about five inches lonff. The larger pair 
of horns are smooth, erect,, slightly inchned forwaras, and 
somewhat divergent, — their length about three inches* 
About an inch and a half in iront of these horns, rise a very 
short stumpy pair, scarcely an inch in length, and about an 
inch and a half Iq circumference. The general colour of 
this animal is uniform bright bay on all the upper parUk 
The chin, under-line of the neck, abdomen, and insides of 
the thighs incline to white, with a mixture of sand-colour. 
The female is of a lighter colour than the male, and is un- 
provided with horns.* It does not clearly appear whether 
the various contributions which have been made towards 
the elucidation of the histo^ and structure of this animal 
by General Hardwicke, MM. F. Cuvier and Puvaucel, and 
Drs. Leach and De Blainville, apply to one and the same 
species. Is the Antilope qtuidricprnis distinct from the An* 
tUope chickara? ■ And if so, to v^hich of the species does 
the Tetracenis striatic^mis of Dr. Leach belong?. 

We shall conclude our notices of this tribe by introducing 
the nyl-ghau to the attention of the reader ; and we place 
it in its present position, rather in accordance with the cus- 
tomary practice than from any conviction of its natural alfi- 
Alice With the antelopes. Its name signifies blue^x, and 

* Una. Tons., voL xiv« 
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it ifi never claMcd with the Dbore-nnned anumli liy the 
natWe observers in any of the coantries where it occurs. 
The nyl-ghatt was unknown to the ancients, and one of 
the first notices of it with which we are acquainted was 
published by Dr. Parsons.* A pair were transmitted to 
England from Bombay by Lord Cliye in the year 1767, and 
these bred regularly for several seasons. The species is 
M>t very widely distributed over the peninsula of Hindostan. 
They still occur in the districts of Kamaghur in Central 
India, and spread from thence to the foot of the Himmaleh 
mountains. They are also met with in the north-western 
provinces, and are not uncommon in many of the countries 
which are intermediate between these and the Persian do- 
minions. Bernier describes it as one of the objects of the 
chase which delighted the Mogul emperor Aurengzebe, in 
his progress from Delhi to Cashmere. It is a treacherous 
animal, vicious end full of vigour, and a dangerous neigh- 
bour even in the domestic state. 



The country last mentioned reminds us of a beautiful 
species of another g<^us, the coat of which is highly priz^ 
in commerce as the ingredient of a valuable manufacture. 
We allude to the Cashmere goat, commonly so called, which 
inhabits the countries of Thibet, and produces the long 
white silky substance, for we can scarcely call it wool, from 
which are made the famous shawls of Cashmere. The 
«ars are large, of a brown or blackish colour, and turned 
downwards, and the limbs are slender. According to Mr. 
Moorcroft, the Tartars of Zadouk had a monopoTy of all 
the wool produced in the districts beMnd Himmaleh, and 
they were in use to send it, in exchange for other goods, to 
be manufactured into shawls by the Cashm^ans.t 

Another singular goat (which however cannot be referred, 
like the one just mentioned, to the Capra c^gagms) inhabits 
the Jemlah chain of the Himmaleh mountains to the east 
(Mf the Brahmapootra, the most elevated portion of the vast 
Asiatic range. The horns are placed high above the front- 
lets, come nearly in contact in front,^are depressed, flattened, 
inclined outwards, and taper suddenly at the points, which 

♦PWL Trans., vol. xlUJ. 

t Joamey to Lake Manaaawara in Und^, a proriiice in Little Tlubel. 
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•ate cofved inwuds. They are abont nine incbea longr« 
This species has no beaid, bat the sides of the head voA 
whole body are covered with an abundance of long buff- 
^oloared hair. A darkep-coloured streak prevails down the 
iiioe and alonff the spine. It is the Capra Jendahka of 
Hamilton Smith.* 

The wild-sheep, or Asiatic argali {Oms Amfnon\ scarcely 
falls within the limits of our present inquiry ; but thehidb 
mountains of Bootan are inhabited by an animal of thn 
<genuBi which is supposed to be neariy allied, if not identi- 
cal. This is the wild-sheep of Bhoti, the colour oif which 
Msembles tlutt of the chiru. They are known under the 
name of nervaii ; but little has transpired of their history, 
Vid the form of the horns has not been ascertained. 

The last of the ruminating order which we shall notice 
nre the Sovida, The buffalo (Bos Buhalw), «k> long intro- 
duced to the southern countries of Europe, is of Asiatic 
origin. It is an animal of almost amphibious habits, loving 
the long, coarse, rank pasture which springs up in moist 
and undrained lands. Henceits love of the Pontian marshes, 
where, according to Scaliger, it will lie for hours submerged 
almost to the very muzzle, — an instinctive habit which it 
exhibits equally in Timor, where it was more recentljr ob- 
served to indulge its aquatic propensities in a precisely 
similar manner by Dr. Quoy of the Uranie. Although by 
no means remarkable for any intellectual qualities, nor £e- 
tingnished even in the domestic state by more than a doll 
docility, the following anecdote related by Mr. Johnson 
seems to indicate both courage and attachment: *'Two 
binaries, or carriers of grain and merchandise t>n the backs ^ 
01 bullocks, were driving a loaded string of these animals 
from Palamow to Chittrah. When they were come within 
a few miles of the latter place, a tiger seised on the man 
in the rear, which was seen by a g^wxUah (herdsman) as he 
was watching his buffaloes grazing. He boldly ran up to 
the man's assistance, and cttt-the tiser very severely with 
his sword ; upon which he dropped the biparie, and seiied 
the herdsman. The buffaloes, observing it, attacked the 
tiger and rescued the herdsman; they tossed him about 
irom one to the other, and, to the best of my recollection, 

« 8m tlis Figure la Um Ith volami of Griffith's Animal Kingdom, p. lOa. 
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Jmied ym. Both tire woanded men were braaght to me : 
the biparie recovered, bat the herdgman died.*'* 

A etiU more gigantic inhabitant of India i« called the 
amee {Bos Artue). The male is said to measare seven feet 
high at the shoulder, and three feet across the breast, and the 
horns are each nearly six feet lonv. The hide itself is white^ 
but covered by a black and abundant coating of hair. This 
■peoies is domesticated in China, the Indian archipelago, 
and the peninsula of the Malays. In a wild state it inha- 
bits the woody valleys of the Birman empire, and the south- 
em base of the Himmaleh mountains. It is a rare animal, 
although perhaps regarded as more common than it is in 
reality, owing to the wild-bufTalo being very generally named 
amee or amaa in the central districts of Bengal, f A party 
of British cavalry officers stationed in the north of Bengal, 
who spent three months employed on a hunting expedition, 
during which they killed 42 tigers and numerous buffaloes, 
shot only a single amee. ** When the head of this speci*> 
men,'* says Major Smith, ** rested perpendicular- on the 
ffround, it required the outstretched arms of a man to hold 
Uie points of the horns.'' A good figure of this animal is 
given by Captain Williamson. f 

Another amee, somewhat less in size than the one just 
mentioned, but possessed, notwithsCandhig, of very gigantic 
proportions, is also an inhabitant of India. It is somewhat 
difllcnlt in this tribe of animals to trace the range of specific 
character, or to draw the precise line of demarcation be- 
tween a speciefl and variety. However, the individuals now 
alluded to are more abundant than the greater amee. 
Their habits are gregarious, — they live in wooded swamps, 
and are sometimes seen in droves floating down the Ganges, 
apparently asleep. ** An animal of this kind drifted down 
to near Shaugur island, in 1790, and was shot by the crew 
of the Hawkesbury Indiaman, towed alongside, and hoisted 
in. The meat weighed three hundred and sixty pounds per 
quarter, exclusive of the head, legs, hide, and entrails, and 
the whole could therefore be scarcely less than two thou- 
sand pounds, although the ship's butcher pronounced it not 
above two years old."^ 

*Sketdie8 of Indian Sports. 

t Aecording to Mr. Coloinrooke, tbe Bob Amu Is noCbing mors tbn 
tfM wUd-bolrelo eallod Arna, 
X Orlsatal Field Sports. % Aniinsl Kingdom, vol. Iv. p. 891. 
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Th« mountainous regions of Bogtan and Thibet prodoetf 
another remarkable boinne animal called the yak {Bo9 poi* 
phagus). Thi» is the gmnting-ox of Shaw and Pennant, 
and the soor^ gay of the I^indoatanese. It ia doraeaticated 
over a vast tract of ooiintTy> from the Altaic mountains to 
the central parts of India, and over a great portion of 
China. The fionle'tmU, as they are commonly eaUed, used 
as standards by the Persians and Turks, are in hd- made 
of hair (usually died of a fine crimson) from the tail of the 
crunting^ox ; and the ehotbriiSf or fly^rivers, employed in 
India, are composed of the same material. This speciee 
has a downcast, heavy look. It is sullen and sus]picious« 
and usually exhibits considerable impatience' on the near 
approach of strangers.*' The yak pastures on the coldest 
parts of Thibet, upon the short herbage peculiar to the 
tops of mountains and bleak plains. That lofty chain 
which is situated between latitudes 8^ and 27^ north, and 
which divides Thibet from Bootan, where the summits are 
commonly- clothed with snow, constitutes its fevourite 
haunt. The southern glens aflfbrd a sufficiency of food and 
s)ielter during the severity of the winter season; while 
during summer the northern aspect is mora congenial to its 
natuie, and admits of a wider range. This animal is of 
great value to the Tartar tribes. It is an excellent beast 
of burden, and its milk is abundant, and very productive 
both of butter and cheese. 

^ The last species we shall mention is the gayali (Bo» 
frontalis^ Lambert— Bos gavas, SmithX which in size and 
shape resembles an English bull, but in reality is ahnost 
equal in strength and activity to the veild-bufTalo. It de- 
lights to dwell in the deepest jungles, feeding on the tender 
leaves and shoots of the brushwood. It occurs in the wild 
state among the mountains Which form the eastern boundaiy 
of the province of Chittagong, and is reared as a domestic 
animal by the people call^ Kookies, who inhabit. those re* 
gions. It is easily tamed.f We shall say nothing of the 
sebus, and oth^r domesticated breeds of Indian cattle, having 
exhausted our limits in the descriptions of the fi»regotng 
species. > 

* In Taraei^s Aeeonm of an Embassy to TUbsttliis sjpsetai Is flfwad 
f^er tht Bsme of the kwky'tmiled buA 
" t Linn. Trans., vol. vU. p. 97 and 309. 
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Tho gnat nquatic mammaUa which compose the ceta- 
ceous class occur in the Indian seas as well as elsewhere ; 
but as a knowledge of the habits of these monsters of the 
deep is of difficult attainment, and a mere enumeration of 
their names, or a dry detail of their technical characteristics^ 
would probably afiTord but slight amusement to the reader, 
we shall select two of the most remarkable, to *' stand by 
their order" and serve as its representatives. These are 
the halicore or Indian dugong, and the Oangetic dolphin. 

^ur readers are probably already aware, or, if they are 
not, we take this opp6rtunity to inform them, that the ter* 
minal division of the class MammaUa, commonly called 
CetOy contains the whole of those extraordinary beings 
which seem to connect land-animals, or quadrupeds, with 
fishes, properly so called. In their forms and general a»> 
pect they resemble the latter; hut in the structure and 
ftinctions of all their vital and most influential organs- they 
ar^ formed entirely after the model of the higher terrestriad 
aninaals. The order is divided into two great families : 1st, 
The herbivorous cetacea, consisting of the lamantins^ du- 
fongSy and stellers ; and, 2dly, Of the ordinary cetaeea, 
including the dolphins, narwals, and whales. With the 
exception of the lamantiiu, which occasionally repose on 
the banks of rivers, none of the genera of this order ever 
leave their native element* The members of the first family 
(excepting the stellers, which are northern animals) are 
only found in equatorial regions ; those of the second occur 
in almost every quarter of the globe, although the greater 
whales prefer the vicinity of the polar circles. We shall 
present ian example of each. 

The halicore, or ** daughter of the sea,*' is called douyong 
by the Malays, and has hence acquired the name of dugong 
in bur bookiB of natural history. There is only a single 
species as yet ascertained. It inhabits the Indian seas, es- 
pecially the Sumatran coasts, and has been confounded by 
several voyagers with the lamantins, which belong to the 
African and American shores. It measures seven or eight 
feet long, and is covered by a thick hide, of a pale-blue 
colour, with whitish marks on the abdomen. The head 
somewhat resembles that of a young elephant deprived of 
its prolKMMas. The body is fish-shaped ; the anterior ex- 
tremities are contained within an undivided membrane, in 
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the fbnh of • tit. Tb* nidiinaBU of ■ pelvii an ob- 
■embls, and the ciuidgJ sxtnmitj ii himzaiitallj iloped, oi 
cat liks tha arch of * circle. The flesb of Ihii uiimal u 
helil in gnal ntimalion, and ii lutully leierved for tba 
table* of the lultan and njaha. It* own food ■■ aaid U> 
eonoat of algB, foci, and other marine prodaeUona of tba 
Mnt^e kind. 

The Qangetie dolphin (DdpUmu Omigeliau) it abont aerea 
featlmg. UabettdiinHindftemiinaledbyaBlenderelongBled 
nozila, the Ikwa of which are armed with nomeiou* ta^. 
The toDgaei* thick, fleah;,bcart-ihapad. Theejeoraanisll 
■nd blacL Tbe ikin it rugose, ahining, of a pearij luctia 
on tbe back, and of a whilJBb gra^ on the abdomen. Tlda 
Bpecisa inb^ita the nateri of tbe Ganges, and ascend* that 
nter ai fai hs it is nsTienble. It cbieSj abound*, howsTer, 
in iboae namerous divided streams which foim the delta of 
Bengal. When in punuil of fiih, on which it feed*, it 
mores wilL great tbIdcUj ; but at all othai time* ila mo- 
tion* are desoribed bj Dr. Roxburgh as ilow and heair. 
The blabber or fat of Ihi* *pecie* i* highly lalued b; the 
Hindoo* a* an eitemal medicine of great efficacy in Iha 
nmoral of Tariou* paini. It* habits are gregationi, and it 
i* known to the natiTBE t^ Ihe name of idusou. 
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CHAPTER III. 

The BirdB of India. 

Viilnira»-~Lsmnierg«3rer— Pondicbem Eagle— Finch Falcoa of B«nfal 
—Hawk-owl ofC^ylon— Fork>uiIed Shrike— Jbcme Shrike or BolDOl 
— Mina-bird— Loeiut-eatinff Grakle— Honeyeuckers— Kingfishers— 
Hornbills— Woodpeckers— Wiyneck— Parrot Tribe— Gommon Pea- 
cock — ^Aldrovandine Peacock— Folyplectron— Domestic Poultry— Jan- 
gle CkMsk—Lophophorus— Horned Pheasant— Bustards— Golcten Plo- 
▼ejT— CkNTomandel Codrier— Gigantic Stork— Anastomus— Rhyncbea— 
Gulls— Terns— Geese— Widgeon-Pink-headed Pochard. 

Th« birds of India mtist be admitted to be on the whole 
less splendid than those of South America ; bat the class 
itself being in general remarkable both for splendour of 
colour and gracefulness of form, many sorgeous examples 
of feathered liie occur in the tropical regions of the Asiatic 
continent. The shining creepers, the ring-necked paro- 
quets, the lories, and many others, are indeed very signal 
instances of ornithological beauty. We shall, however, 
commence with the aocipitrine tribes, those ** lords of the 
lion heart and eagle eye/* which are usually more remark- 
able for strength of body and power of wing than for the 
adornment of a showy or fantlisttc plumage.* 



* Let as here note; that collections lately transmitted to this coantry 
Indluate a stronger analogy between the ornithological productions of the 
north of India and those of Europe than has been previously supposed. 
Our present limits exclude those details into which we might otherwise 
be tempted to enter in Ulustiration of this curious topic ; but we consider 
oumelves as auihottzed to name the following species, flromHhe Him- 
maleh range, as identical with those of Europe, viz. Tbelammergeyer 
(GypaUiis barltatus), the cuckoo {Cuculus canonui)^ the rose-coloured 
ouzel i^tuior roneits)^ the hoopoe ( Upupaepopt\ the stonechat (Saxicola 
rubicola\ the whincbat {S. rubetra), the black redstart (Sylvia tithys), 
the comjnoti redditari (Sylvia phanicunis), the mttwel-i brush (TurduM 
iriMivonis), the starling (Stunius vulgaris), the kingfisher (Alceio 
iwpida), the sandpiper (Triitga hypoleitcos), the wryneck (Yunx tor- 
nuUay, the red-legged crow (Coracias graculus), the common heron 
(Ardea CAn«rea), the francoiiu pariridge (Vrancolinut vulgaris), the pin- 
lad duck {Anas aeiUa), the red-crested duck (A. rtijina), the ftirogiAoas 
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The vi:^ltare tribe occapies the foremost place in our or- 
nithological arrangements, and is represented in India by 
several species. Of these we shall mention only two. 
The Pondicherry vulture {V. Ponticerianiis) equals the size 
of a large ^ose ; its head and neclkare naked and flesh- 
coloured ; there is a white collar on the upper part of the 
breastf but the prevailing colour of the plumage is brown. 
The legs are yellow, and the bill nearly black. It occurs 
chiefly in the district from which it derives its specific 
name. Another species is called the Indian vulture (F» 
Indicus,) Its |ilumage is of a fiiHrous-^jrown, each feather 
being paler on the edges. Like most of its congeners, it 
is extremely voracious, and frequents alike the shores of 
the sea and the banks of rivers, preying on dead fish or any 
other putrid substance, — from the bloated corpses of the 
human species, which are not unlrequently seen floating 
^own the sacred waters of the Ganges, to th^ more insig- 
nificant carcasses of the reptile race. 

Amonff the numerous links which serve to connect one 
tribe with another may be mentioned that remarkable bird 
the lammergeyer, or bearded-vulture {Gypatiis barbatus of 
•Storr). The Greek term, which has been adopted as the 
j;eneric appellation, literally signifies vtdture'eagUy and ap- 
propriately expresses its intermediate position between the 
species which rank respectively under one or other branch 



duck (A. ruttZa), iheAommon wild-duck (A. boscha9\ the teal (A. crecca\ 
the gad wall (il. 8trepera\ the tuAed dtick {A.fuligula\ the garganey 
(A. querquedula)^ the castaneous duck (A. nyroca). Many of these I 
Jiave verified by an attentive examination^ and compaJrlMn with European 
specimens, while-others rest upon the authority of Mr. Gould, wbb, as 
the author of the accurate and sumptuous *' Century of Birds from the 
Himmalaya Mountains,'' has necessarily directed a strict attention to the 
ornithology of Northern India. The following enumeration contains the 
names of certain species, for the most part as yet neither figured nor 
described, which approach so closely to the European species that wo 
jmay regard them as their Asiatic representatives. Certain perceptible, 
though,, iji some instances, very feebly-defined characters of distinction, 
prevent our considering them as identically the same. In the mean 
lime, however, we shall injlicate them merely by their corresponding 
English name», vi*. The kestrel, sparrow-hawk, turtle-dove, raven, 
green woodpecker, black and white woodpecker, nutcracker, red-legged 
partridge, jay, golden oriole, nuthatch, blackbird, bullfinch, greater th- 
fnouse, all our wagtails, creeper, redbreast, titlark, tree-lark, sparrow, 
lree-((parrow, aiid several othera. " ' 
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«f tluii camptngaA dedgnetiaB. The beak ie kmg, 
piesiedy convex, rounded on Urn 0|^p«r edge, and (finished 
wilh a thin cere, coveied by tluek ligid hain difeeted Ibr* 
wasd. But one of iU moet vemarkable charaeten eomlato 
in a broeli or taft of briatly ieatheni which depende from 
either aide of the angle of the lower mandiUe. The lege, 
an ahort, thick, and feathered to the toea. 

Although the attitude of thia bad ia more upright than 
that of the preceding apedea, ita half-expanded winga, and 
neek retracted when at reat, remind the apectator of the 
▼ultttre trihe. Jt ia, however, a comparativeW rare and un* 
fecial hiid, and ia eateemed a valuable capture by the naturri- 
lata even of thoae oonntriea in which it moat abounda. 
The geograi^iieal range weetm very extenaive. In Europe 
it haunta the ateepa of the Pyrenean mountains and toe 
central Alpa from Piedmont to Daimatia ; aa an Aftkva. 
apeciea it haa been deacribed by MM* Larrey and Savigny 
aa occurring in Egypt, and by Brace (under the name of ~ 
naaer) aa an inhabitant of Abyssinia; while in Asia it ia 
known U> apiead ita ** aail4>rDad vana*' over the vaat ateppea 
of the Siberian desaita; Pro&aaor Jameaon haa recently 
4»llad our attention to the aame apeciea, tranamitted to the- 
Edinburgh Mnaeum from tba Himoaaleh mountaina. The- 
lammei^yer ia the largeat, or at leaat the longest-winged,, 
of all the European birda of prey. 

Of the nobler and more active birds of the predacioua 
order may be named the Pondicherry eagle (Falco Ponti-^ 
uriami8)i a very elegat^ apeciea, neariy e<]ual in aize t» 
the jer-falcon. The head, neck, breaat, and upper part: 
of the abdomen are white ; the remainder of the plumage 
ia reddi«h-<^ieatnut colouf ; the winga are tipped wiUi black ; 
the bill and lege are yellow, vod the eere ia blue. Thia 
apedea inbabita many parte of In^^ and ia esteemed, 
aacred in Malabar. It ia aaid to be extremely voracious,. 
and feeda, like the kite, not on living prey done, but on 
the remaiaa of dead animala. 

The finchrfalcon of Bengal (F«lce otBnducefu} ia the; 
■maUeat of all the accipitrine hi«ds» It was deacribed and 
figitnd by Edwards, under the title of the *« little blade and 
orange-coloured Indian hawk.'* The upper parts of the 
plumage are of a tee UnahHMd^ with a few apote ami 
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hvn of white. There if alio an elongated spot of black 
•on the eide of the head or cheek beneath each eye. The 
fiuider-plamage ie white, more or leas tinsed with oran^ 
•specially in the female. This beautiful little bird, which 
scarcely exceeds the size of a sparrow, is a native of Bengal, 
Java, and the isles of Sunda. Those from the continental 
parts of Asia are asserted to be larger than such as occur 
in the islands ; and,'Jike other species, they also vary in 
colour, according to age and sex. It is said by M. Tem- 
jninck, to feed on insects ; but, from the stron^Iy^toothed 
hiW and muscular limbs, there is reason to beheve that it 
■ does not confine itself to such humble game, but also attacks 
..and overpowers many species of the gentler tribes, equal 
or superior to itself in size, though inferior in strength and 
•oourage. Indeed, Dr. HorsfiekL states that it was de- 
scribed to him in the eastern parts of Java as dis^daying 
uncommon boldness in the pursuit of small birds.* 

The alliance between the hawks and owls is extremely 
close both in stiucttire and habits, although the same 
difference is observablie between them as that which dis- 
tinguishes butterflies from moths,— that the one tribe fly 
by day and the"^ other by night. Hence the more solemn 
.Associations, which we connect with these inauspicioas 
Iribes: — 

"Peroh'd on Um roo^ the bird of night complaias 
\' In lenftben'd ohrieks, and din Ainereal strains." 

One of the smallest and moat. beautiful of the Asiatic 
^species, and the only one to which we shall here allude, is 
the little hawk-owl of Ceylon {Strix Indica of Gmelin). 
The back is dusl^ ; the wing-coverts are gray, with black 
lines ; the breast is buff-ooloured, with sm^l arrow-shaped 
markitii^s. It is not above seven inches long. 

We shall now pass to the butcher-birds (genus Lamus^ 
which, presenting as it were a connecting or intermediate 
link, have been arranged by some authors as the terminal 
group of the aedpUres^ by others as the commencement 
of toe pa»9§rine mder. Th«r bills are elongated and but 

*ZoQlagtal 
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■Ggiitly enrvedi and their leet and talons an eonpaiatiTa^ 
fteble. Yet their dispositions are iieice and sangainary,. 
and their general habits exhibit a bold and contentious 
nature. The genus, as characterized by Linneus, has 
undergone numerous divisions by later systeraatists ; but, 
as most of these belong to Africa, New-Holland, and the 
intra-tropical regions of the New World, they do not come 
within the scope of our preient publication* India, how- 
ever, also presents us with several species. 

The fork-tailed shrike {Lanius cartUescenSf linn.) is a 
native of Bengal, where it is called fingah. Its superior 
colour is glossy blagk, with reflections of purple and green*. 
The tail-feathers are long, and forked at the tips. The^ 
under-plumage is of a dull white, with a few dusky crescents' 
on the thighs. This bird is named by the Indians the king 
of the crows, on account of its frequently pursuing these 
birds £rom place to place with a loud clamour, and pecking . 
them on the back, till they take their departure from its . 
accustomed haunts. The Malabar shrike (I«. Malabarieus^ 
Lath.) is anotl^er suigular species described by M. Sonnerat*. 
Its size is about that of the missel-thrush, and iU general . 
colour is deep-black glossed with blue. On the head rise»- 
a larg^e tuft, consisting of many plumes of various length. 
The exterior feather on each side of the tail isjrreatl^ ex- 
tended, and ends in an elongated oval web. ^is bud is 
said to occur particularly in the hilly regions of the king- 
dom of Arracan. Both these species belong to the division 
called drongos (genus Edolms of Cuvier). The jocose- 
shrike (X. jocosus^ linn.) resembles a lark in size. Its 
Cj^lours are brown above and dull-white below, with some 
crimson or rose-coloured plumes beneath the tail. The 
crown of the head is black, with a finely-fibred crest in the 
centre. From the comers of the bill on either side runs a 
black stripe ; and there is a bright crimson spot beneath 
each eye. This bird is of a very lively disposition, and its 
manners are extremely amusing. It has been very generally 
considered as the celebrated luOmL, or Persian nightingale, 
so oflen commemorated in the writings of Hafiz and Sadi, 
and known in Persia under the name of KazardAtitaun^ or 
the " bird of a hundred songs." But, it would seem that 
the term bulbul is applied to different species in different 
countries of the East ; at leact it is only in this way that 
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WB ean ex^am the discrepMieies olwenrable in the aceoanttf 
of tnTeUen. It appears however certain, that the present 
species is taught to combat with its kind by the natives 
of Bengal, ft is also trained up hf the young Indians to 
execute commissions of gallantly ; and, at' a signal given 
by the lover, will seize and carry ot^in the most dexterous 
manner, and convey to its expectant master, the small, .gold 
ornament usually worn on the forehead by the Indian 
females. So quick is its eye, and so rapid are its evolu- 
itionary movements, that it will follow the descent of a 
Ting down a deep draw-well, and catch it in its fall before 
it has reached the surface of the water. The Persian 
poets have represented the bulbul as enamoured of the 
rose, and as grieved by its destruction or decay. 

Among the more noted of the Indian species we must 
not omit to menition the mina-bird or grakle (Gracula 
-rdigiosa, Linn.). The great Swedish naturalist appears to 
have confounded two species under a single name, and 
considerable uncertainty still pervades their history. The 
Indian species is somewhat larger than a blackbird. Its 
plumage is of a rich silky black, with a white spot about 
-the central edge of the wing. The bill and feet are yellow, 
and a peculiar fleshy appendage or caruncle stretches fit>m 
the side of the face, and behind each eye to the back of the 
head. This bird is easUy tamed, and of veiy fitmiUar 
manners in the domestic state. It is perhaps the most 
accomplished linguist of all the feathered trijbes, and may 
be taught to pronounce lon^ sentences in the most clear 
and articulate manner. It is consequently held in the 
highest esteem. by the natives, and is not unfrequentij 
rbrought alive to European countries, although the moral 
purity of the English tongue is not always exhibited by 
the result of its maritime education. " It imitates," says 
Willoughby, " man's voice much more accurately than a 
parrot, so that oftentimes it is troublesome with its prattle.** 
The food of the roina in a state of Aature is said to cdnsist 
both of fruits and insects. Iti this country it is very fond 
of grapes and cherries. 

The genus Gracula^ as restricted by the Baron Cuvier, 
-contains some interesting species, the ffenertJ aspect of 
which will be more clearly comprehended by our readers 
^en we mention as a close ally that rare and beautiful 
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DMA bird the RMW-eoloaved oosel. Tlw P«r«4itM frtfUM. 
of LinnsiM, or the pwradito-graUa of Latham, peitaini tO' 
this senas. It ia correctly named OtMcuia gryllivorm iy 
Dauoin, and is remarkable, as it^ name implies, for its 
destruction of locusts. In illustration of its history we 
abridffe the following curious particulars from Bu^Gm :— 
The Island of Boiubon, where this species was fennerly 
unknown, was at one time overrun to an alarming extent, 
by locusts, which had been introduced from Ma&ffascar. 
The goyernor-general and the intendant of the island,., 
alarmed at the desqlation whioh wa» taking place, delibe- 
rated on the means of extirpating the nuisance, and with*, 
that view they introduced several pairs of the paradise 
grakle firom India. The plan promised to be successAil ; 
but unfortunately some of (he colonists observing the bird*- 
eagerly thrusting their bills into the soil of the newly-sowA 
fieus, imagined they were in quest of ^[rain, uid spread a. 
report thai the grakles, so far from proving beneficial, were 
likely to be highly detihnental to the countiy. The case 
was surgued in due form. It was stated on the part of the birds 
that they ransacked the new>ploughed groands not for grain 
but insects; but the opposite view prevailed, and two 
hours after the edict of proscription had been pronounced 
against them, not a living individual was to be found in the 
island. But a speedy repentance followed this hasty 
execution ; the locuatM regained their ascendency, and b^ 
coming ere long more injurious than ever, the grakles were 
again introduced, and after an absence of nearly eight 
years, were received by the inhabitants with transports 
of joy. Their preservation and extension now became an 
affair of state, laws were enacted in their favour, the 
physicians, either in truth or policy, declared their flesh 
unwholesome, and the locusts quickly disappeared. But 
an opposite inconvenience is said to have since arisen. The 
birds, having prodigiously increased in numbers, and beinf 
no longer adequately sustained by insect food, have had 
recourse to grapes, dates, and mulberries, and have even 
proceeded to scratch up rice, maise, wlMat, beans, and 
other useful produce; they enter the jiigeon-houses and 
attack the eggs and young ; and thus, after destroyinf 
the dertroyer, they have themselres become a greater 
psstilsnes than that which they extiipatsd. There is 
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poMbljt hcmwet^ bom^ OTftg j wa tkm ill tlui toeoant; 
McauM M. Dttplessin, who resided Mv«nd yean on the 
idand, has given il as his ophiion that the paradise-grakla 
night be advantageodslj introdneed into Spain, which, 
from its proximity to Africa, is not Ymfrequently ravaped 
by the locust hoides. He adds, that so iar from having 
become a nuisance in the Isle of Bouibon, the laws for its 
preservation are still in force.* We may mention that this 
-species is of the same lively and imitative disposition as the 
mina-bi^, and is easily taught to speak. When kept near 
a farm-yard, or other assenmlage of domesticated creatures, 
it spontaneously acquires the various cries of dogs, ducks, 
.geese, sheep, pigs, and poultry* 

The mannen of this genus in general resemble those 
of the starling. They wf in troops, searching for insect 
prer ; their habits are familiar, their docility remarkable, 
and their powen of imitation almost unparalleled. The 
otitj other species ^which we shall mention is the pagoda- 
thrash, so called from its frequent occurrence among the 
pagodas of Malabar and Goromandel. It is frequently 
kept caged for the sake of its song.t 

That division of the great Linnaan genus Certhia which 
includes the souVmangoes, or ho^ey-eaters (genus Cmfi^rrtf « 
-Cuvier), is widely dispersed over all the southern regions 
■of the old continent, and seems in those countries to re* 
present the beautiful humming-birds of the Western Worid. 
Indeed these tribes greatly resemble eadi other both in 
form and habits. The soui-mangoes are subject to a double 
moult, which occasions a considerable divenity in the 
plumage even of the same species, according to the season 
•of the year; and hence our knowledge of this sumptuous 
family, though voluminous, is prebably not as yet remark- 
able for its accuracy. Several splendid works, however, 
have been devoted, either in whole or in part, to their 
illustration.^ The nuptial phunage is remtikable for it* 

* Sbaw*s General 'Zoology, vol. vU. p. 457. 

t Sonaerat, Voysfo a^x lades. 

i Ls Vaillaat, Hist. Nat. des Oiseanx tf AAiqne, ftvs vols, in 4to^ Paiis^ 
179S,and suUwqaent yean. Audubert, Oiasaux, dorte Qd i raflets 
niAtalUques, two vols, in fblio, ftrla, 1803. A contiaoalloa of Ibii 
wsik has been pobHshid by M. Vteillol. 



golden lastre, and the riclmeM and variety of itfe innn- 
merable hues ; but after the teiminatioB ^{the breedmg- 
■eaaon, a maeh more humble gaib is a8S«^M»aiid many a 
hzarre appearance is presented by the linHwdiate linka 
of that changeable costume which connecW'Sie holyday- 
snit of spring with the more quaker-Iike attire of autumn. 
Hence the difiknilty of distinguishing between a speeifie 
diflerence and an individual variation, espctcially idiero 
foreign species are concerned; for in such instances we 
have seldom a prolonged opportunity of verifying our 
observations on external characters by an examination 
of natural habits and instinctive modes of life. Yet it is 
only by ascertaining the conformity presented by all these 
circumstances in a variety <^ individuals that we are 
enabled to trace out the exact limits of specific identity* 
We shall not here enter into further details. 



The next tribe which deserves our notice is that of the 
kingi&shers. These are also distributed over a great por- 
tion of the eartVs surface, though they are of rarer occur- 
rence in America than in the ancient continents. In £u- 
rope, indeed, we have only a single species (unless the 
Aleedo Smyrnensia occasionally visits the Grecian shores 
and those of the Mediterranean islands), but the umbra^ous 
rivers of Tndia are beautified more abundantly by their 
azute hues. The Asiatic kingfishef {Aleedo Afiatica of 
Swainson*) bears a strong resemblance to the European 
species, but may be distinguished on closer inspection and 
comparison by its smaller size, and the somewhat crested 
form of the occipital plumes. It inhabits the hottest parts 
of continental India, as well as the great Asiatic islands ; 
thus differing from the European species, which is l^nown 
to brave the cold even of a Siberian winter, and, although 
not unfreqaent along the banks of the comparatively tran- 
quil streams of England, likewise haunts the snow-descended 
waters of the Alpine regions. Hence its appropriate intro- 
duction to a fine apostrophe by a modem poet,— 

**NoCtothee, 
O wild and desert atratm ! beloafs this tale. 
Gloomy and dvk art thoa,— the crowded firs 

■ ■ II ■ ■ — — »^—» 

* Zoological nittstratlons, flrst series, plate SO. 
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T»i«w from tky tlMNt, wd ttratdi MioM Uqr bM, 

Ifaklng tbe^^olefti! m t caTere-well r 

flftve where the ahy kiMflsbcra hiifld tMr nest 

Oa thy steep buikt, oo loTee httt thou, wild ■Uenol" 



The last gfenus of the great paraerine order is that called 
Buceroif which includes the calaos or hombills. These 
birds are remarkable for their enormous dentated beaks, 
frequently surmounted by an additional homy structure, 
which bestows on them a very striking and peculiar physi- 
ognomy. They resemble the toucans m their heads ; their 
port and general habits assimilate to those of crows, while 
their feet are somewhat analogous to those of the kingfishers* 
The hombills exhibit an awkward and uncommon aspect 
while in the act of flying, in consequence of the great size 
of their beaks and lengthened tails, and altogether their 
appearance is extreme^ uncouth. Perhaps one of the 
most singular features in their economy is the fact of their 
feeding greedily and without injury on the seeds of mic 
vomica* 

A large and remarkable species of this genus has been 
recently described by Mr. Hodgson. It measures four feet 
five inches from tip to tip of the wings, and is three feet six 
inches long, from bill to tail inclusive. The bill is eight 
inches long, and the tail one foot five inches. Its hodj 
exceeds that of the largest raven, but is very lank and in- 
compact. The general colour is black, with a white pointed 
tail, and a pat<;h of the same colour on the wings. It is 
often difficult to ascertain the natural habits of a shy and 
rare species ; but it is believed that the bird in question 
feeds chiefly on firuit^ although when pressed by hunger it 
will also seize upon reptiles. The bill isiar less formidable 
than it would appear to be, and the claws are extremely 
blunt, from which it may be inferred that its habits ^Ie not 
raptorial, even in the meanest sense j and its freedom from 
any offensive odour, as well as the excellence of its flesh, 
which is much esteemed by the mountaineers as an article 
of food, go far to prove that its habits are almost entirely 
firugivorous. Mr. Hodgson, however, observes, that in ihm 
domestic state it will eat meat either dressed or raw, and 
with apparent relish. The specimen in question was fed 

Cincipally on boiled rice mixed with ghee, and made up 
ta large halts. It was never observed to take any water. 



The throttt is Ywy wide, and the •wtllovrine powsn con- 
■eqaentij great Whatever is offered to it is first worked 
about bdiwecii the huge mandibles, and then gulped entne. 
Should the morsel swallowed be so large as to prodtfce any 
fteUng of discomfort, it i» immediately disgorged, and re- 
swailowed alter having undergone a little additional masti« 
cation in the bill.* 

Adopting, as we haye hitherto done, the leading divisions 
of the system expounded by Baron Ouvier, the next order 
is that of the Scansorial birds, or climbers, of which one 
of the most characteristic external marks consists In tho 
8tractur«>«nd position of the toes, which are usually placed 
two before and two behind* From this result considerable 
strength and tenacity of grasp, which enable the species so 
oonstitated to adhere to the bark of trees, however vertical 
their direction, and even in some eases to run along the lower 
surface of horitiontal branches with as much ease and safety 
as others execute such oidinairy movements as seem less op^ 
posed to the laws of gravitation. It is no doubt true that 
many species, such as the cuckoo in which the toes ate in 
pairs, or yoke-footed, as M. Temminck has termed it, do not 
dimb.; while it is equally true that several other species (such 
as the creeper, C. fanuUaris\ which are constant and aecctti- 
piished climbers, are yet excluded -from this order on «c- 
coant of the stmctim of their feet '; and that, consequently, 
the denomination cannot be applied in its most rigorous 
ssDoe, as alike characteristic and inclusive. The ordinal 
characters, considered in their generality, are in fact seldom 
so predse and natural as to hdmii of no exceptions ; and 
it is questionable whedier a title should be immediately 
chm^d upon the discovery of every species which may 
not coincide vrith its most rigorous interpretation. It is 
not very easy, indeed, to understand how this alteration can 
in every case be efiected, merely upon the consideration of 
a single character, without producing greater inconve- 
niences than those which it is intended to obviate. In the 
zygodfictylous genus Ga&ulOf for cbcample, we have a three- 
toed species ; and a similar anomaly occurs amons the 
woodpeckers. In Kke manner, the order AicypTies of Tem- 
whi^ is characterixed by its founder as having 



* Transactions of tbe PhytAcal Class of the Asiatic Sodety of Ben- 
|tf,fartUp.l78. 
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tbvee toes befiwe, umled at their baMs after a certein 
fiudiion, and one behind, contains a species which pos- 
sesses only three toes in all, and which would therefore 
find some difficulty in eomplyine with the relation of the 
ordinal character. In short, what we mean to express is, 
that it may reasonably be doubted whether a mere change 
in the title of an order, which certain)^ so far tends to 
diminish that clearness of mutual intelligence which it is so 
desirable to establish and maintain in the scientific inter- 
course of different peoples, is productive of any decided 
advantage to the subject in hand, especially when it dan 
easily be demonstrated that the characters of that order, by 
whatever name it may be known, are left not less vague 
than heretofore. 

We may remark that the bill of the scansorial tribe varies 
so greatly in the different genera, from the straight, length- 
ens, angular mandibles of the woodpeckers, to the deep, 
curved, compressed organ of the parrots, that we must 
omit all consideration of it in the ordinal characters. Its 
fomi may, however, be studied with great advantage in 
relation to the sections and other minor divisions. The 
species are, with few exceptions, inhabitants of the forests^ 
and usually build their nests in the hollows of old trees. 
Their powers of flight are not remarkable. The European 
genera are almost entirely Lasedtivorous ; the parrot family 
feed on firuits ; the toucans exhibit a tendency to the car- 
nivorous habits of the accipitrine tribes ; while other gen- 
era of the order enjoy a mingled or miscellaneous diet. 

If our present space in any measure coiresponded with 
the rich vabundance of our materials, we could dilate with 
pleasure on many magnificent examples of the scansorial 
order peculiar to, or chiefly characteristic of, the Indian 
regions. But, in order to admit of our embracing a greater 
extent of the science in general, we must necessarily cur- 
tail our more detailed observations in relation to the Miiory 
and attributes of particular tribes. 

The^ woodpeckers (genus Picus, Linn.), of which we 
have six or seven well-known examples in Europe, seem 
distributed over the surface of the whole earth, with 
the exception -of New-Holland. In whatever countrus 
they occur, they are characterized by strong affinities of 
form and colour, and constitute one of the most natural 
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and weH^de&ied groups with whidi wa an aoqaamtad^ 
Bufibn has drawn a melting picture of the miaenea of a 
woodpecker's life. According to the Tiewa of the eloquent, 
but eccentric, and sometimes inconsistent Frenchman, no 
Inid which earns its subsistence by- spoil leads a life of 
sQch painful labour. Nature appears to have cohdemn^d 
it to incessant toil. While others freely employ their 
courage or address, and either glide along on fearless 
and. rapid wing, or lurk iUBicHously in closer ambush, the 
woodpecker is constrained to drag on a miserable existence^ 
in boring through the scaly bark and the unyielding fibres 
of the hardest trees. Necessity suffers no intermission of 
its labours, nor any interval of sound repose. Even the 
darkness of the night brings no solace to its sufferings, fof 
the nocturnal hours are spent in the same painful posture 
as those of day. It never shares in the joybus sports of 
the other inhabitants of the forests, and so far from joining 
in their glad responses, it rather deepens the sadness of tM 
'woodlana glades by its wild and melancholy cries. Its 
movements are quick, its gestures full of inquietude, and 
it seems to shun the. society even of its own kind. 

Such is a sketch of Buffbn*8 more lengthened picture. 
Let us console ourselves by an inspection of another and 
more pleasing portrait. ** No sooner," says Mr. Audubon, 
** has spring called them (the golden-winged woodpeckers) 
to the pleasant duty of making loye, as it is called, than 
their voic-e, which by-the*way is not at all disagreeable to 
the ear of man, is heard from the ti^ of hiffh decayed 
trees, proclaiming with delight the opening of the welcome 
season. Their note at this period is merriment itself, as it 
imitates a prolonged and jovial laugh, heard at a con- 
siderable distance. Several males pursue a female, 
Teach her, and to prove the force and truth of their love 
bow their heads, spread their tails, and move sideways, 
backwards, and forwards, performing such antics as might 
induce any one witnessing them, if not of a most morose 
temper, to j(nn his fetu^h to theirs. The female flies to 
another tree, where she is closely followed by one, two, or 
even half a dozen of these gay suitors, and where again 
the same ceremonies are gone through. No fightings occur, 
no jealousies exist among these beaux, until a marked 
prefeiencd is shown to sone Ind^Ttdual, when the rejected 
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A Mneh of Mother faMkb In tkii 
Ihft goldoB-winged woodpiekera •!• soon liappil^ 
Eaeh i»ir hnmSialriy ptroeeed to exeaTato tlw trmk oC • 
tree, and fintih a hole in it euffieienl to oonUin themeeltee 
and their yoong. They both woxk with great indiutry and 
anparent pleasure. Should the male, for instanee» be em- 
ployed, rae iiBmale is close to him, and congratulates him 
OB the removal of every chip which his bill sendis tiuongjh 
the air. While he rests he appears to be speakiag to her 
on the moot tender subjects, and when fatigned is at onee 
assisted by her* In this manner, by the alternate «zev> 
tions of each, the hole is dug and finished. They caress 
each other on the branches, dimb about and around th« 
tree with apparent delist, rattle with (heir bill against the 
tops of the dead branms, chase all their cousins the ledk 
hMds, defy the purpl^-grakles to enter their nest, feed plen> 
tifully on ants, beetles, and larvn, cackling at intervaJn^ 
and eie two weeks have elapsed the female bys either four 
or six egffs, the, whiteness or transparency of which are 
doubtless we delight of her heart If to raise a numerous 
progeny may contribute to happiness, these woodpecheis 
may be happy enough, for they have two broods each sea> 
son. £ven in confinement the golden-winged woodpecker 
never suffers its naturally lively spirit to droop. It feeds 
well, and by way of amusement will continue to destroy as 
much fiimiture in a day as can well be mended by a di^ 
ferent kind oS workman in two. Therefore, kind readei^ 
do not any longer believe that woodpeckers, I meim those 
of America, are such stupid, forlorn, dejected, and unMr»> 
vided-for beings as they have hitherto been represented."* 

In regard to the Indian woodpeckers, we shall merely 
mention that' they inhabit a great extent of country, from 
the southern point 6f the peninsula to the sombre foresto 
of the Himmaleh mountains. From the latter locality, that 
fine species the^iciw Mqutmahu has been lately transmitted 
to the Edinburgh Museumi It is figured by Mr. Gould.t 

Th e limited genus Ytuiuc, which oontains the JEuropeaa 
^*Ty>teck, is remarkable for ito wiiie distribution. Thou|^ 

* Ornithological BiDgraphy^ or an AMbunt of tbe Habits of the BiiAi 
er the Ualtad Statn of Anwriea. By Min JatMs Aeduboo, PJU3.L. 
aai B^ *e., toL i. p. 101. 

t A GsBtanr of BMs ftem ihs HUsBMlaya Moaaislna^ pert 1. 
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Ibe aneciea an few in nimiber, one or oUm of Uiem ooenn 
in Europe, Asia, Africa, and America, and the^ one abovo 
named ( Yunx tofquUla)^ a rare bird in Britain, ifl weU known 
in the northern parts of India. 

The magnificent family of the panrota is the hut of the 
scanaorial order to which we shall here ailnde. Abimdanft 
in almost eveiy region of the tenid sone, and in the New 
Worid extending from the shores of -the Ohio to the Straits 
of Magellan, this tribe, though presenting considerable 
differences of structure, is yet strongly marked hy many 
characters common to aU the- species. The strong, hard^ 
curved, solid bills, surrounded at the base by a membrane 
in which the nostrils are perforated, — the thick, rounded, 
fleshy tongue, — the inferior larynx of a complicated stnu> 
ture, and provided on each side with peculiar muscles, — the 
splendid plumage, exhibiting every imaginable hue, — and 
the extremely imitative and very garrulous habits of these 
birds, distinguish them from every otiier tribe. The genua 
PsittMus of Linnsus forms a vast assemblage of species 
front every country of the world, exeepting Uie compara- 
tively cold and cloudy clime of Europe, and has been par- 
titioned inte numerous sections or sub-genera by modem 
observers.* 

Thet most anciently known of the parrot race belong to 
the genus PaUzomis of Mr. Vigors, To this section per« 
tain the Alexandrihe paroquet, and others of the lonff«tailed 
species, distinguished by their elegance of form, their ruby- 
eoloured beaks, tHeir semicircled necks, and the rich verdure 
of their plumage. The one above named is native to India 
and Ceylon, am derives its designation from the fact, real 
or supposed, of its having bc«n first transported from 
Asiatic countries by Alexander the Great. The most dis- 
tinguishing characters of the species consist in the broad 

* Por rapreMhtations of tUeaegorgeonn birds, see Vaillant*8 ffistotrt, 
Natorelle des Perroqoets, $waiii8on'8 Zoological Illustrations, Tein> 
minek's Plancbes Colorizes, and niustrationa of the Fttmily ofthe Psit* 
taddn by E. Lear. CoMuIt alsOf for a knowledge of the enbdiTliions, 
Kuhl's Monagraph of the genus in the tenth volwii^of Nova Act« Acad. 
Nac Cor., Observations on the Psittacide^by Ur Vigors in the seeona 
volume of the Zoological Journal, a paper by that accbmpliBbed onii> 
fhologiet, in conjunction with Dr. Honsfietd, in the fifteenth volomeof lbs 
Linnnan TYansactioos, and voln me fourteenth, part first, of Shaw's <" 
•ral Zoology y as continued by Sir, StswiM, 
Vol. III.— G 
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bkidK pafe^'wliidi, ooeopgring' thd fe(»-paxt of Hhs thrdat, 
extends laterally in two iiarrow processes on each mde of 
the neck; a black line extends ftom the base of the beak 
to the eyes ; and there is a deep purplish-xed pateh at the 
bate of the wings. Ite bill is larger than that of the rose-* 
coloured paroquet {Pai€Bomu tor^i{aft»>,'which, howevert 
m general it greatly resembles. It is of rarer occurrence 
than the last-named species, and is not so easily domesticated* 
It may, however, be taught to speak with tolerable distinct- 
ness. The P. torquaitts is widsly spread over India, and 
as frr to the eastward as Manilla. It appears indeed to be 
identical with another species extremely abundant on |he 
African coasts, and weQ known in France under the title 
of Perruche de Senegal. In as far > as any conclusion can 
be drawn from the vague and brief descriptions handed down 
by ancient writers, it would appear that the present spe^ea 
was, as it still continues to be, more frequent in the days 
of antiquity than any of its congeners. No allusion is made 
to th^se specific marks by which the Alexandrine paroquet 
is so clearly distinguished, and the general sketoh applies 
▼ery closely to the rose-necked kind. ** That the species 
before us," says Mr* Bennet, *< was extensively known, and 
held in high estimation on aocouht of the br&iancy of ite 
plumage,, the docility of ite manners, and its imitative 
powers of voice, is proved by innuUierable passages in the 
classical writers of Kome,~ more especially from the earliest 
times of the empire, to a very late period of its annals."* 

The singular poem of " Speake-parrot," written by John 
Skeiton, an English poet who flourished in the tmie of 
Henry YIII., no doubt alluded to the P» torqiiatiM^ 

** My name is parrot, a bird of paradise, 
By natare deuised of a wondrous Icynd, 
Dienteli dieted with diuers delicate spice, 
Tyl Euphrates that (load drineth me into Inde, 
where men of that couotrey bi fortune me flac^ 
And send me to great ladyes of estate, 
Then parrot must hane an almon or a date. 

"^nge earlomly camen, wirti silner pin, 
Properly painted, to be my couertowre, 
A myrror of glasse, that I may lok therein ; 
Thwre maidens Ail mekely with many a diners flottr,, 
Freshly they 'dresse, and make swete my bowre, ■ 



* Zootogied^eoKdens, poI.U. p. M. 
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llfilh, 4M\ yamt, I Bnd yoQ, Aa ooofteomlr tM lif / 

PUro^ is agoodly bird, a pretty popagey. 

** With my beeko beat, my little wanton eye. 
My Men ftwhe, as is the emeraude grene, 
iLbont my necke a circulet, like the ryche rabye, 
My lyttle legges, my ftte both nete and eteane, 
I am a minion to waite apon the quene ; 
My poper parrot, ray lyule pretty foole, 
.With ladles I leame^ and go with them to scale." 

Among the more lemarkable kinds «re those fhriiished 
with cylindrical, elongated, tubular tongues.* Their cheeks 
are naked, and their upper mandible greatly developed. The 
two species best known are the Psittictis gigas of Shaw, 
sometimes called the giant-cockatoo, and the Psitticus g(h 
liaih of Kuhl. These now form the genus Microglostum, 
The giant-cockatoo was first describea and figured by Ed- 
Wards, from a drawing taken from the liying bird in the 
Island of Ceylon. Both species, however, are now said to 
be derived m>m the Papuan Islands, which lie beyond the 
bounds of our domam. 



'We have next to present a brief sketch of the gaU 
Unaceaiu order, which is represented in India by several 
species of importance. 

The common peacock {P§vo crutcUuSj Linn.), so much 
admired for the surpascong splendour of its plumage, and 
now 80 familiarly known as a domestic biitl, though it has 
been reduced to servitude for some thousand years, still oc- 
eors in the wild state in the forests of Hindostan as well as 
in Japan and other parts of Southern Asia. Its earliest 
record is contained in the sacred writings :— <* For the king's 
•lups went to Tarshish with the servants of Huram : every 
three years once came the ships of Tarshish, bringing gold 
and silver, ivory, and apes, and peacocks."! The intro- 
duction of this bird to the western and northern quarters 
of Europe has never been clearly traced ; but every step 
of its progress has no doubt been owing rather to the art 
of man than the instinct of nature. Its tuUural tendency 

* The atmctnre of the tongne in this limited section is probably not 
aeeorately known. If not elongated and tabular, it is at leasteupHduMwA 
at the extremity, and supported on a cylindrical stalk. 

} {Chronicles ix. 31. 
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would in ftct livre been to rehrni to the conntriM fion 
whence it came, — ^to seek again the perpetaal sunshine and 
ever-veidant forests of Asia, the banks 

•* Of Ganges or Hydaspes, Indian streams." 

It appears to haTe been unknown even in Greece during 
the early manhood of Alexander the Great, by whom it is 
said to have been first observed with no less wonder than 
delight in the course of his southern expedition, and to have 
been immediately transmitted to his native country. It 
must, however, have multiplied rapidly after its arrival, as 
Aristotle, who died within a jeax or two ^fter •* the great 
Emathean conqueror,'.' mentions the peacock as a well- 
known bird. The Greeks were satisfied with the defight 
afforded to (the eye, while contemplating its brilliant colours, 
and most graceful form, — *^ being so majestical, they would 
not offer it even the show of violence ;" and it was left to 
the more luxurious Romans, not only to serve it entire on 
the table of Hortensins, but to pamper the diseased appetite, 
or minister to the inordinate extravagance of Heliogabalus, 
by' presenting enormous dishes of the brains alone. In 
more modem times, and during the progress of nautical dis- 
covery and commercial intercourse by which these were dis- 
tinguished, the peacock has been transported to both the 
Americas, to many points along the Africa^ shores, and to 
numerous islands of the West Indies. ' A white variety has 
also sprung up in Europe, more frequent in northern than 
in southern kingdoms, which is not alluded to by ancient 
writers, and has probably resulted from the influence of a 
colder temperature, by which a natural tendency to albinism 
appears to be produced in many species of the feathered 
race. 

There are only two species of this genus, — the one above 
alluded to, which is too well known to require description, 
and the Javanese peacock (Pavo Juvankus of Horsfield), of 
which we have figured both the adult and young, under the 
name of Aldrovandine peacock, firom the specimens in the 
Hdinburgh Museum.* 

It occurs in Japan, Java, and other eastern and southern 

* Wilson's niostratjons of Zoology, vs). I. plates M and 1ft. 
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l^ons of Asia. It is chiefly to be dietingoLdied fitem the 
oommon kind by the fonn and structure of the feathers which 
compose the crest, and which, are well, barbed throughout 
their whole extent, or somewhat ]ance-shi4)ed, initead of 
presenting little more than terminal expansione* 

Another singular bird of the gallinaceous oider, which 
by some authors has been classed with the peacocks, is the 
^j^Iectron, so called from the ciicumstanee of ita tarsi 
being armed, with several spurs. . It is the peacock-pheasant 
of Edwards's Gleanings, and the Iris and Thibet pheasants 
of Latham's General Synopsis. This bird is extiemriy 
t>eautif(d, a great proportion of its plumage being orna- 
mented by very brilliant spots of greenish Wue, changing 
with the light to gold and purpje ; these raots are sur^ 
founded by a circle of black, and then by another of yeUow* 
ish white, and a spot of the latCer colour laminates the tip 
of every plume. The male is about the size of tbe golden* 
^waaant. The plumage of the female is less brilliant, and 
hex tail is shorter. The young birds are entirely of an 
earthy gray, with large spots, and small lines of a brown 
CfAova. After the &st moult the plumage becomes less 
irregular, and the position of the spots on the wings and 
tell becomes visible; the second moult produces a^moie 
determinate distribution of the colours, and the feathen 
begin to be distinguished by a fine goldon-blue tint« with 
green reflections.. It is not, however, till after the third 
cbange, which occurs about the completion of the second 
year, that the colours are manifested in their full per^ 
fection. The qpecies is native to tbe mountains of Thibet. 
It is said to occur also in China. / It is of ea^ doikiestic»o 
taon, and is not remarkable for shyness even m a state of 
nature. 

The common cock and hen {OaUut damutieua) next de- 
mand a brief record. Of the numerous benefits which the 
goodness of Providence has enabled us to derive firom the 
watheied race, there is probably none which surpasses in 
extent and utility the domestication of these most iamiUar 
birds. So ancient, however, has been the subservience of 
the species to the human race, that no authentic traditionary 
traces now remain of its original introduction to any of thp 
more ancient kingdoms of the earOi, and its existence under 
the guardianship of man seems indeed coeval with the most 

G2 
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tttttiqtie records. It may be regarded as one of dioie par- 
ticniar and prortdential gifts which, like the faithfbl and 
accommodating dog, maybe said to have joined its fortanetf 
at an early period of the world with those of the first familiea 
of the human race,->-*to have followed man in his wonderfnl 
and lar«spread migrationSf^-and, adapting its constitution 
with facility to the diversified circumstances of clime and 
country which thes^ migrations produced, to have finally 
loet, in consequence of such plastic nature, almost all resem- 
blance to the source from which it sprung. For some 
thousand years the observers of nature were ignorant of any 
wild species which, even in a remote decree, resembled any 
variety of the domestic breed ; and firom the era of Herodotua 
to that of Sonneratythe domestic cock and hen might have 
been regarded as birds, the living analogues of which were 
no longer known to exist in a natural and unsubdued con- 
dition. 

In consequence of the remote obscurity in which the^ sub- 
ject is thus involved, few points in natural history have 
occasioned more inoenclusive speculation, or are even now 
mOre difficult to detennine with precision, than the source 
from which we primarily derived the dijSerent races of our 
domestic poultry. Thai they came originally li^om Persia 
has been inferred from this among other circumstances, that 
Aristophanes calls the cock '* the Persian bird." Such an 
origin is, however, improbable, when we consider that the 
reseazches of modem travellers, and of all who have visited 
that country since the revival of learning, have failed - to 
discover there any species of wild poultry ; and although its 
ornithology is not yet known in detail, especially as reffards 
the ismalier species, that so conspicuous a feature m its 
natural histoiy as the existence of the bird in question should 
have escaped Hie notice of recent inquirers is by no means 
likely^ In fact, no gallinacetHis bird etists in Persia more 
nearly allied to the genus GuUus than a Ispeciee of Lopho- 

ShoTOs.* If, however,4t is merely meant that the Greeks, 
ttring the intercourse, hostile or otherwise, which 



* MaeneUI^ LophoplionM (Lopk. NiftUi of Jaidtne and fMby, Utank. 
of Orn. pL 76). m* called in hononr of Dr. AlacnaHl, lately pbyateUin to 
the Eng lieli embaaey at the Feralan ooun, and now our resMent at BQ' 
SMfe. Thespeeiee,of wbioti themaieisnot yet known, wasfirst trans- 
m^i**tkA tA PwMMB^ b» tlisl fls&tleman. 
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between them and the Benian nation, may have obtained a 
breed, previously domesticated,, from that coantry, the appel- 
lation 18 lees objectionable,— for it is known that in a do- 
mestic-state poultiy have existed in Persia from a veiy 
remote antiquity* 

It may be mentioned, as a curious fact illustrating the 
extensive distribution of these ^ household birds," that vrben 
the South Sea islands were first visited by Captain Cook, 
they were found well stocked, with poultry ; and the more 
recent as well as more ample narratives of the niissionaries 
have confirmed the statements of the great navigator re- 
gaiding the practice of cock-fighting in Otaheite Sad other 
islands of Polynesia.* 

In regard, however, to the origin of our domestic poultry. 
Uie first approximation to the truth (and it can be regarded 
as nothing more) resulted from the discovery by Sonnerat 
of a species oftnld poultry, native to the mountains of the 
Ghauts in Ihdia. This is the Gallus Sonneratii of system- 
atic naturalists, better known to the British residents under 
the jicm familiar name of jungle-cock. But our knowledge 
of gallinaceous birds has so greatly increased during recent 
years, and so many additional species have been discovered, 
that we are able to proceed upon much more secure grounds 
in oar present reasoning than were the naturalists of the 
preceding century. The jungle-cock is not ontly no longer 
Ihe only claimant to the honour oi having so greatly bene- 
fited the human race, but other species have become known 
which bear a resemblance so much closer to certain standard 
varieties among the domestic breeds, that his claims may 
fairly be considered as al^gethei^ set aside. In fact, eeveral 
characters of the jungle-cock have never been traced in 
any of the domestic varieties, and many of these latter pre- 
sent features which, if not incompatible with, at least beifir 
no resemblance to any of the attributes of the supposed 
originaLf 

Am the species which we consider as more justly entitled 
than the jungle-oock to be regarded as the natural stock of 
•or domestic breeds occur chiray in the great eastern islands, 

*^ae6 mote particnlarty Bfr. SUis^s F^lyMstaa RsssswhM. 

t For a mora ample uposltHm of tbis subject, eonsuH t paper " On 
the Origin of Domeetie Poultry," in ilie6ihvolQnM of tbe Bfemolrsortlw 
Wemerian Boeietsr,p. 408. 
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or at least have not been as yet aseeitained to exist wttluJi 
out prescribed boundaries, we shall not enter into any details 
of their histoiy or habits.* But as the jun|[le-cock, from 
its Indian locality, is a legitimate subjectof disquisition, we 
may add another circumstance which we consider as very 
decisive against its alleged claims. The native tribe of In- 
dians, inhabiting the districts where the jungle-cock abounds^ 
rear a breed of poultry which differs as much from the su^ 
posed original as our own,, and which never intermingle 
with the forest-brood. Perhaps nothing points out the di»> 
tinction of-species more strongly than this fact, of their not 
seeking each other's society, when we know that even the 
pheasant, a bird now regarded as pertaining to a different 
genus, is frequently known to breed with the domestic hen. 

The most remarkable character of the jungle-cock consists i 
in'the homy expansions of the central portion of the feathen ^ 
of the neck and wing-coverts. Its best-known localities aie 
among the mountains of the Ghauts in Hindostan. 

The ffenus Lophopkorus contains several splendid spectes, 
of which the bird named the Impeyan-pheasant by Latham 
{Loph. refidgeru of Temminck) is one of the most remarit- 
ahle. The head is ornamented by a fine crest. Thefeathen 
of the neck are long and loose, Ulo the hkickles of a cock. 
The colours of the plumage are so exceedingly brilliant from 
their metallic lustre, and so variable accordmg to the direc- 
tion of the light or the position of the spectator, that they 
cannot be expressed by words ; and even the skill of Um 
most accooaplished painter would in vain attempt to equal 
the bright original. Purple, and green, and gmd are the 

grevailmg hues. The female is smaller than the male, and 
er plumage is destitute of metallic splendour. These birds 
inhabit the mountains in the northern parts of Hindostan. 
Though naturally wild, they are said to submit to confine- 
ment with a tolerable degree of subservience. Lady Impey 
endeavoured to transport them alive to England, but they 
died on the passage. Were the attempt repeated* it would 
probably ere long succeed ; for they enaure cold wel^ 
although impatient of extreme heat« The male was never* 

* We, allude mom puticQlarly to the Jafo^odt of Sninatni (OsOm 

eanUiu), and to another epeeies diseoverad some yean ago b^ M . 
clMnaiiit in the inland of Java, and which ia called hy Uw nativsasfs at 
bemkiva,-^Qec M. Temrainck'a Histoirt dea GaUmtuit, 
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obflerred to crow, but ottered a itrong hoarse eacUe, resem- 
bling that of a pheasant. This fine species is named by the 
natives monadi a term which we understand to signify the 
Urd of gold. Another species^ native to the hills of Ahno- 
rali, has been more recently described by General Hard- 
"wicke.* 

A singular genus of the gallinaceous order is that consti- 
tuted by the horned-pheasant {PkoBiawu »atyra of Yieillot). 
It ie now named Tragopan by Baron Cuvier ; and contains, 
in addition to the species jast mentioned, another nearly 
allied and equally gorgeous-bird (figured by }ltt, Oould under 
the title of Tragopan HasHngsii), of which some beautiful 
specimens, including the adult male, not preriously known 
to naturalists, were lately received at the Edinburp^h Mu* 
seam by Professor Jameson. Both species tsome from the 
Nepaul countiy. 

Several species of the quail and partridge tribes inhabit 
India ; but as there is nothing very marked or peculiar in 
their history or habits, we shall merely mention the fact of 
their occurrence. 

The bastard tribe (irenus Ofu, Linn.) forms in some re- 
spects a connecting liiUL between the gallkiaceoas birds and 
those called Oralla or waders, and they have accordingly 
been located in either division, according to the pecuhar 
views of diiTerent authors. Of the Indian species we shall 
notice only the Passarage bustard (OtU aurita of Latham), 
which is figured in Mr. Forbes's Oriental Memoirs under the 
erroneous name of ruffed-bustard, or Otis houbara. It \b 
of comparatively rare occurrence, and like its congeners is 
of a wild disposition, inhabiting plains and ox>en dratricts. 
It is highly esteemed on account of the delicacy and fine 
flavour of its flesh, and conseqaently bears a high price in 
the Indian markets. In some districts it is call^ the black 
florikan.t 

The golden plover {Charadmu phmalis) has been sup- 

* Linn. Trani., vol. XV. 

t Botb Mzes of the Mured-bnatard are eorrectly figured by Sir Wm. 
Jardine and Mr. Selby in tbeir niaatntions ofOmithulogy.— See plates 
4D and US of tbat work. Two other apecies (jOtis HimedayamfA and 0ti9 
nigriceps) 81* figured by Mr. Gould. 
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posed to exist in Indk. But the species most fre^ently 
foand thei^, though very closely allied, does not seem en- 
tirely identical with the European kind. It is the yeUow- 
lipped plover {Charadrius xanthocheilus) ofWagler. 

Of the couriers (genus Curtorius) at least two spedet 
inhabit Asia, viz. the Coromandel courier (C Astaiictu}, 
figured on the S3d plate of our ** Illustrations of Zoology,** 
and the so-called European species (C. isabellinus of Meyer) 
which Professor Jameson lately received from the north t>f 
India.* 

The gigantic stoik (Ardea dubia of Gmelin, Ciconia ar-^ 
gala^ vigors) is a species well known in India, where it 
performs the services of a scavenger, and is consequently 
protected even in the streets of populous cities. Its habits 
appear to be somewhat migratory. It arrives in Bengal 
about the conunencement of the rainy season, and is useful 
in clearing 4he country of snakes ana other reptiles, as well 
as of offal. It is a most voracious creature, and vnll devour 
as much at a single meal as would satisfy four hungry inen. 
The bin is of enormous size, and the bird itself meiunues 
from five to seven feet in length, including the legSkf 

The genus Anastdmus, of which the Pondicherry and 
, Coromandel herons of Latham may serve as examples, is 
peculiar to the Easl, Indies* These birds present a remark- 
able peculiarity in the structure of their bUls. The mandi- 
bles touch each other only at their points and bases, thus 
leaving an open gaping space in the centre. The last- 
named species is common on the banks of the Ganges and 
other Indian tivers, and frequents the Coromandel coast 
during the months of September, October, and November, 
feeding on fish and reptiles. 

Of Indian birds allied to the. snipe and woodcock kind we 
shall mention no more than the Bengal rynchea, of which 
the synonymes seem very vaguely applied in books of natu- 
ral history, jhrobably in consequence of the strong resem- 

* This speeiM. also occurs ovsr a oonsidflrtble extsnt 4ff tbe AfHesa 
continent, and Mmetimes makes its way aa for north as thie teib^rate 
parts of Europe. It waa once shot near St. Albana in Kent. The apeci- 
men alluded to ia now, we believe, in the Brltiah Moaeum, and is said to 
have been purchased by Mr. Donovan, at the ttane of the Levwian aala, 
fbr eif hty-tnree guineas. 

t For a loeid account of the difltemeas between the species abovs 
named and the Afl-ican Marabou, aee Zool. Clar. vol, U. p. StS. 
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hkacB which iobwita bcttreen it, the Cape saipe {Seel(^Mt% 
Ckqfenaiti Gmelin), and other spedas by which the' genus ie 
at praeent onutitated. 

We hanre now arrived at the last great diviaicHi of the 
class of Inida, viz. the Ptdnupedet, or web-iboted order. We 
fonnerij observed in our sketches of African Zoology,* that 
these ^bes are of wandering habits, and that being pos- 
sessed, in addition to great power of wing, of the &cirijty of 
resting' on the watery we can scarcely place any limits ta 
the extent of their migratory movements. They thus be- 
oome more cosmopolite than many of the other groups, and 
are therefore less entitled to our attention during an exposi- 
tion of the peculiar and more characteristic Matures of a 
particular country. For this reason a briefer notice will suf- 
iice. In truth, we have been already induced, by the over- 
flowing riches of Indian ornithology, to extend Itnd multiply 
our notices of many genera beyond such limits as are con- 
sistent with a due and proportional consideration of the 
remaining classes of the animal kingdom. We must there- 
fore present our future observations with greater brevity. 

The pearly-plumaged gulls and buoyant terns are found 
along the Indian shores, as elsewhere. Of the latter tribe 
we shall specify only a single example, that of the black- 
bellied tern (Sterna MelanogOBter^ Temminckf), of which 
the head, abdomen, and inferior coverts of the wings are. 
black, while the cheeks, throat, wings, and tail are of a deli- 
cate ash-colour. It inhabits Ceylon' and continental India. 

Among the Indian AnaHda may be mentioned the black- 
backed goose {Aruer mdanotost), which measures nearly three 
ftet in length. The head and half of the neck are white, 
spotted and streaked with blackj the rest of the neck and the 
under parts of the plumage are white, with a tinge of gray 
upon the sides ; the back, wines, and tail are black, glossed 
with green and purplish reflections, for which reason it was 
named Voie bronzie by BuiSbn. It is common in Ceylon, 
and also occurs both along the Coromandel coast and on the 
shores of the Ganges. The barred-headed goose (Anser 
hdica) occurs in the southern and central parts of Hindoi^taB 

* FStnilv Ubrary, No. 18. t Planches Ool., 434. 

I ZcoL lad., xti. plais 11. 
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Airing nhat may be uHed the wialeT^uaiithi. It ii vetj 
deMrac^TC to com ; and U rappond to ndgnte fiom Thibst 

or other 11071116111 quarters, to which it Hgau] deputa ai thfl 
■ammer approachea. Of ths duEk tribe, the apotted-billed 
wigeon (Atiai padlorhynclta, GmeU may leire ai an ex' 
ample. Tbfl beak ia long and black, and ia diaUngviahed 
b; a red apol on eacb aide at the biae. Thi* speciea in- 
habiti CejloD. The pink-headed pochard (jifuu curyophil* 
liuta. Lath.) iidialntB TarioUB put* of India. TEw bill> 
head, and upper portion of the neck aie of a fine pink 
colour. Thia bird ia aeldom aeen in floi^a. The female 
uarcel; difTois ftom. the male. Thej era &equenU; tamed. 
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The Reptalu and, Fishes of India, 

Ctmt Indian Tortoite— Osngetie Crocodile— Flying Dragon— Serpent 
Tribe— Viperine Boa— Roaseliui Snake— Whip «mIw— Cobra de Ca- 
pello— Water Snakes— Pomfret—Seir Fiab—^ymaetraa— Indian Re- 
mora- Dolphin— ScorpsBna— Insidiooa Dory— Zebra Sole— Chastodon 
— UnicOTn Aeantharas— Climbing Sparu8---4Mber— Wrahl — ^Leopard 
Mackerel— Indian SmrmnUet— Flyiag Gurnard- Ejumttas— Mugo 
Fiah— Oatracinn. 

^ Thb principal chaTacteristie of reptiles in general con- 
msts in this, that only a portion of the blood is transmitted 
through the langs, the remainder being projected by the 
heart directly to the o^her parts of the body, without being 
specially subjected to the influence of the respiratory or- 
gans ; whereas in the higher classes, such as man, the rest 
of the mammalia, and birds, the whole of tlie blood must pass 
by the lungs before it is transmitted to the more distant 
parts of the circulating system. The amphibious habits of 
such reptiles as are unprovided with gills result in a great 
measure from the power which they thus enjoy of carrying 
on a partial circulation of the blood independent of respi- 
ration. The respiration of animals, or the process by 
which the blood is oxygenated, becomes weaker and less 
frequent in proportion to the diminution which takes 
place in the quantity of blood transmitted to the langs» 
compared with that which passes directly from the heart ; 
and as it is respiration which warms the blood, and pro- 
duces in the fibres their susceptibility of nervous irritation^ 
it follows, as observed by Cuvier,* that the blood of reptiles 
is cold, and their muscular strength mudi less than tluit of 
birds or quadrupeds. The seat of their sensations is also 
much less centralized than in the last-named classes ; and 
hence many ,of them exhibit life and motioB long after their 
heads have been severed from their bodies. 
Of the fint division, called CJU&MBM reptUM, Indiftpra- 
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duces leTenil Bpedei. A very large terrestrial kind is named 
the great Indian tortoise {Testudd Jndica of Yosmaer). 
It was first described by Perrault in the Histoiy of Animals 
publfshed by the Royal Academy of France. A specimea 
cauffht on the Coromandel coast measured four feet and a 
half from the tip of the nose to the tail, and its height or 
convexity was fourteen inches ; the shell itself was three 
feet long and two feet broad, and was of a dull-brown 
colour. 

The second order is named Saurian reptiles, and includes 
the crocodiles and lizards. Of the former, the gavial or Gan- 
getic crocodile is one of the most noted. It i^ characterized 
by a cartilaginous prominence which surrounds the nostrils. 
It attains to an enormous size, and is well distinguished from 
the Nilotic species and alligator of America by its very pro- 
jecting* eyes and its narrow elongated muzzle. The teeth 
are extremely numerous. 

The remarkable genus Draco is of easy discrimination 
frem all others on account of its very peculiar structure. 
"The first six false-ribs, instead of surrounding, the abdomen, 
project on a straight line with the back, and support a 
membranous and wing-like expansion. Hence the species 
are< known under the name of flying dragons ; and although 
such appellation may convey to the mass of mankind the 
idea of formidable if not fabulous monsters, it in truth de- 
signates nothing more than a few harmless lizards. Several 
species, first clearly distinguished by Daudin, inhabit the 
East Indies.* 

* About the middle of last centnry, a ITatnbtirgtt merchant greatly 
prided btmsoir on the possession bf a ftmous dragon, which he consid- 
ered as worth 10,000 florins. It was, however, discoveriid by the pfnc- 
tratinf eye of Linncus to be a gross deception, formed by a combination 
of the skins of snakes, the teeth of weasels, and other heterogeneous 
elements. It is said that the great Swedish naturalist was obliged to 
flee the city to avoid the wrath of the enraged proprietor. A similar 
«cientifle fVaud appears to have been practised in our own country to- 
wards the close of the seventeenth century. It is thus related by Dr. 
Grainger, from a note of Dr. Zachary Grey, in his edition of Hndibras, 
Wkl. i. p. 1S5 :— <' Mr. Sndth of Bedford observes to me on the word draffon 
as IbUftws,— Mr. Jacob Bobart, boteny professor of Oxford, did, about 
Ibrty years ago, find a dead rat in the Physie Garden, which he made^to 
reaemble the eommon picture of dragons, by altering its head and tail, 
«i4 tkrastlng in taper aharp sticks, which disieMled the skin on each «^e 
till M ntimieked vriDgs. He lee it dry as hard as possible. Thslearaed 
tw nH wH s f ly praooQiiMd it a disfoii; sodoM of them sent an secants 
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The tbiird order of reptiles is named Ophidian^ and in- 
cludes the seipentf). It was well observed by Linneus, 
that if Nature has thrown these repulsive creatures naked 
upon the earth, destitute of limbs, and exposed to every 
injury, she has, in return, supplied them with a deadly 
poison, the most terrible of all weapons. From the earliest 
ages they have been regarded either as objects of unmingled 
horrdr, or of superstitious and fearful veneration, by the 
human race. 

The poiiron of these subtle reptiles seems to produce 
death under a variety of aspects. A universal torpor and 
lethargy, without pain, was said to follow the bite of the 
asp. Hence its preference by Cleopatra* This fiMst, though 
doubted by medical observers, seems, in some measure, 
confirmed by the examples adduced by Captain Gowdte, in 
Dr. Russel's splendid publication.*^ Lucan distinffuishes 
the poisonous serpents that, infested the march of me Ro- 
man army over the deserts of Libya by the various symp- 
toms which they produced ; but his dreadful catalogue 
should perhaps be regarded rather as a piece of poetical 
embeUishment than as an historical relation. At all events,, 
it seems now decided that, however the symptoms may 
-vary, the nature and action of the poison is the same in aU» 
and is to be counteracted, in most cases, by the same means. 
Thevirulence of the bite of individuals of the same species 
varies according to the season of the year, just as their 
manners and external aspect also vary, acccwding to the 
beautiful description in the Georgics :r~- . 

"Pofltqtiam exhatista pains, terrsBqne ardore dehiscant ; 
Exilit in siecum, et ilamraantia lamina torqaens 
Sstit agris, asperque siti, atqud exterritua «stu. 
Me mibi turn molles sub dio carpere somnos, 
Nen dorso nemoris libeat jaenisae ))er herbas : 
Okm positia novna exaviia, nitiduaque juyenti, 
Volvitur, aut catuioa tectia aut ova relinqaena, 
Ardana ad Solem, et liaguia mieat ore trisuicia." 

Ub. iU. 1. 4S8. 

deteription of it to Br. Magliabeehi, librarian to the Grand*dak« oT 
Toseany : several fine oopiee of veraes were wrote on ao rare a anbjeet ; 
but at last Mr. Bobart owned tbe ciieat.; however, it waa looked upon as 
a maaferpieceof art, and aa auch depoaited in the Muaeum, or Anatoaqr 
Oebool, where I aaw it aome yeara after." Tttaeorious in draguia May 
sonaalt ttie workaof Geaner Aldrorandus. 
, * Account of Indian Serpanta. 
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The extreme rapidity with whkh death was lometunes 
nrodnced by the bite of poisonous snakes led Dr. Mead to 
mfer that its fatal infldence affected the nervous rather than 
the circulating system. But the experiments of Fontana 
go far to demonstrate that the venom of the viper is per- 
fectly innocent when applied to the nerves only, but that it 
acts immediately upon the blood, and through the medium 
of this fluid destroys the irritability of the muscular fibre, 
and thus produces death. A more recent idea has been 
proposed, — ^that the poison of serpents acts upon the blood 
by attracting the oxygen which it contains, and which is 
essential to its vitality. The human h<$^rt, and in general 
the heart of all animals with warm Mood, has two eavities 
or ventricles, and the blood, before it is returned to the right 
ventricle of the heart, has to perform two circles, a lesser 
between the heart and the. lungs, and a greater between the 
heart and the rest of the body. While the blood passes 
through the lungs' it undergoes a very remarkable change 
of colour, and of other properties ; a certain portion of the at- 
mospheric air is attracted and absorbed,^ while the remainder 
carries off by expiration that matter in the blood which is 
either useless or injurious to the system. The atmosphere we 
respire is a compound fluid, one portion of which is oxygen, 
or pure air, and another, and much larger portion, is nox- 
ious or azotic air; and it is the former ingredient only 
which is attracted by the blood in its passage, through the 
lungs, and contributes to the maintenance of anim^ life. 
It is from this combination that the heat of animals vod 
the red colour of the blood are supposed to be derived. 

These observations vrill enable ue reader to jadge more 
clearly of Mr. Boag's theory of the action of animal poisons. 
He adduces the following arguments .in its support : — 1. 
Man, and other warm-blooded animals, exposed to an atmo- 
sphere deprived of oxygen, quickly expire. The poison of a 
seipent, when introduced into the blood, also causes death ; 
but carried into drculatioh by a wound, and in very small 
qpiantity, its operati<m is comparatively ribw and gradual. 
% The appearanees, on dissection, in both cases, are veij 
mmilar. The blood become^ of a daricer hue, and coagu- 
lates about the heart and larger vessels. The irritability of 
the fibres is nearly, in eiiher case, destroyed to the saine 
degree, and in both circumstaneet tfa» body exhibits a 
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itrong tendency to npid putrefaelkHL S. Although Dr. 
Mead mingled the ▼enom of a viper with healthy blood c^l 
of the body, without perceiving it to produce any change in 
its appearance, thii arose from his mixiftg a veiy small por- 
tion of pk>ison with a large portion of blMxi ; but if two or 
three drops of venom be mixed with forty or fifty drops of 
bloody it immediately loses its vermilion colour, becomes 
black, and is incapable of coagulation. 4. It it, moreover, 
a remarkable circumstuice, that the poison of serpents has 
most power over those animals whose blood is the warmest^ 
and the action of whose heart is the most lively ; whereas, 
on the contrary, it is but a feeble poison to the serpent 
Itself, and a veiy tardy instrument of death to most cold- 
bk>odeK animals. The reason of this, according to Mr. 
Boag, appears to be, that cold-blooded animals do not re- 
quire a large quantity of oxygen to preserve their lives ; 
and this is indeed evident from the confonnation of their 
heart and respiratory organs. 

Font^a*s experiments, with a view to the prevention of 
the fatal effects of poisons, may be stated in a few words. 
He applied lunar caustic, which is a preparation of silver 
in nitric acid, and found, on so doing, that not only was the 
venom thereby rendered innocuous, but that the corroding 
power of the caustic was greatly diminished. He next 
wounded a variety of animals, by means of envenomed 
teeth, and scarifying the wounds, he washed them in a so- 
lution of lunar caustic and water : by this means the lives 
of the greater number of the animals were saved, though 
they belonged to species which he knew, in general, to be 
most easily killed, and the death of the others was greatly 
retarded. These experiments, we may add, neither pro- 
ceeded upon nor conducted to any theory. 

Now, the application of the following admitted facts is 
supposed by Mr. Boag to explain the efficacy of Fontana's 
treatment, and illustrates the accuracy of his own views :-— 
1. Oxygen enters into the composition of all acids, and is 
the principle, as its name imports, rupon which their acidity 
depends. 2. Metals are united with oxygen under various 
eireumstances, but chirfly in two ways; the first is by 
burning them in an open fire, or, to speak more philo- 
sophically, by the contacjt of heat and air, when they are 
converted into meullic oxides ; the second is by the decom- 

H2 
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pMilkm of acidi) when ^Msy form cottpmnid mKs. 3. 
Oxygen is ftttncted by different metaU, wkh dtfitfent de* 
gtees of force ; thoee which attract it with the leaat force 
are the more perfect metals, such as platina, gold, and iilver, 
which cannot be converted into oxides, except at very high 
temperatures ; whereas arsenic, and many other sabstknce% 
attract it strongly, and are usually found in combination, 
with it even in the bowels of the earth. jI^ therefore, the 
mortal effects arising from the bite of a serpent result, as 
stated by Mr. Boag, from the subtraction of oxygen from. 
the blood, it is natural to suppose that the most efficient 
cure must consist in the renewal of that vital ingredient, 
and the most obvious and easy mode of , accomplishing ^is 
will be to employ such substances as are known to contain 
oxygen in the greatest abundance, and to part with it with 
the greatest faolity. This is precisely the character of the 
lunar Caustic, which is made by dissolving silver in the 
nitric acid, and afterward evaporating and crystallizing the 
solution.* 

We may observe that the strength of the poison, varies 
greatly in the di£Gnent kinds of serpents. Thus, the use 
of the lunar caustic, which, in the hands of the Abb^ Fon- 
tana, proved so efficacious when applied as remedial to 
the bite of the viper, was found of little or no avail Jn 
India, as a counteraction to the venom of the cobra de ca- 
peilo. 

If it were not inconsistent with our necessarily narrow 
limits, we might here exhibit a very formidable list of spe- 
cies indigenous to India. But, referring the student of 
herpetology to the splendid work of Dr. Rossel on the ser- 

Ssnts of the coast of Coromandelj and to the writings of 
audin,t Schneider,:t Wagler,^ and other systematic au- 
thors, we shall confine our present attention to a very few 
species. 
The viperine-boa {Paduin Ccotoo of Russel) is not above 

* Bee a paper, On the FMaon of Sscpeots, by W. Bosf , Esq., Aaiatis 
BeseanslK:^ vol. yi. p. los. 

t HistoiM NaturelTe das RcptUes, 8 vols. 8to. 
t HistQrie Amphibionun Natarales et Litteraris, fascic. t et U. in 
8vo. 

i mat. Net. dea Eap. Nonr. das Berpenta, d4erited>apr«8 lea Nbtas dm 
VayafBsr (M. I^pix), p«r Jeaa Wagler. Lat. et. Fr., 4to., Munich, IGM 
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a foot and a half Umg. It is said to pfpdoce hj ka bite s 
riow wasting of the tigers and toes, analogoos to what has 
been observed to oecar in some leprous cases. A living 
specimen, however, which was in excellent order, and bn 
some chickens ferociously, produced no more material eon- 
sequences than might have followed from any ordinary 
wound. 

The Russelian snake (Coluber Russelii) measures about 
four feet in 'length. It is an elegant species, of a pale yel* 
lowish brown, marked throughout its whole length by a 
ccmtmued chain or series of large OTal spots, of a deep 
brown colour, paler in the centre, and encircled by a nar- 
row white edmng. A chicken bitten in the pinion by this 
snake was seized with convulsions, and died in 38 seconds. 
On the death of the chicken he bit a stout dog, whidi was 
seized with paralysis and stupor, and died in 26 minutes. 

The whip snake is common in the Concan, where it con- 
ceals itself among the foliage of trees, and darts at the 
cattle grazing below, generally aiming at the eye. A bull, 
which was thus wounded at Dazagon, tore up the ground 
with extreme fury^ and died in half an hour, foaming at the 
mouth. This habit of the reptile is truly singular, — ^for it 
seems to proceed neither from resentment nor from fbar, 
nor yet from the impulse of appetite; but seems, '^more 
than any other known fact in natural history, to partake of 
that frightful and mysterious principle of evil which tempts 
our species ao often to tyrannize tor mere wantonness of 
power.* 

The hooded snake {Coluber naja), or cobra de capello, so 
called in the Portuguese language from the appearance of 
a hood, which, when irritated, it produces by means of the 
expanded skin about the neck, is one of the most noxious 
of the Indian reptiles. Its general length is from three to 
four feet, and the diameter of its body about an inch and a 
quarter. The head is small, and is covered on the fore- 
part with large smooth scales, resembling in that respect 
the majority of the innocuous kinds. At a short distance 
below the head is a lateral swelling, ox dilatation of the 
skin, which is continued for abeut four inches downwt^, 

* Quarterly Revitw, vol zii. p. 183. 
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aiUr which it gimduaUy linkc into the cylindrical form of 
the rest of the body. This portion is capable of being' 
nised and expanded at the pleasure of the animal. It is 
marked above by a large and conspicuous patch, closely re- 
sembling the figure of a p^ of spectacles. The usual 
colour of the bmiy is pale ferruginous brown above ; the 
under parts being of a bluish white, occasionally tinged 
with pale brown or yellow. ^ The terminal portion tapers 
gradually, and termmates in a slender sharp-pointed ex- 
tremity. 

In India this dreaded species is more universally known 
than any other. It is frequently exhibited as a public show^ 
and, beinff carried about in a covered basket, is made to as- 
sume a kiud of dancing motion, for the amusement of the 
public. It raises itself up on its lower extremity, and» 
moving its head and body altemately from side to side, it 
appears to keep time with the measured melody of " flutev 
and soft recoruers;" It* is probable that the love of music 
on the part of the serpent tribe was anciently known in 
Palestine, as the inspired psalmist compares the ungodly to 
the deaf adder, which stoppeth her ears, and refuseth to 
hear the voice of the charmer, charm he never so wisely. 
The individuals so exhibited are, in the first place, deprived 
of their poisonous fangs, although this customary extraction 
does not seem universal. ** When the music ceases,'' sayer 
Mr. Forbes, " the snakes appear motionless ; bat, if not 
ipomediately covered up in the basket, th6 spectators are 
liable to fatal accidents. Among my drawings is that of *a 
cobra de capello, which danced for an hour on the table 
while I painted it ; during which I frequently handled it to 
observe the beauty of the spots, and especially the spec- 
tacles on the hood, not doubting but that its venomous 
fangs had been previously extracted. But the next morn- 
ing my upper servant, who was a zealous Mussulman, 
came to me in great haste, and desired I would instantly 
retire and praise the Almighty for my good fortune : not 
understanding his meaning, I told him that I had already 
performed my devotions, ai& had not so many stated prayeri 
as the followers of his prophet. Mohammed then infbrmed 
me that, while purchasing some fruit in the bazaar, he ob- 
served the man who had been with me on the preceding 
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eveniiig entertaining the coantrf people with his dancing 
makes ; they, accoiding^ to theif usud citst<»n, sat on the 
ground around him ; when, either from the music stopping 
too suddenly, or from some other cause irritating the ncioua 
reptile which I had so often handled, it darted at the throat 
of a young woman, and inflicted a' wound of which she 
(Bed in half an hour.''* The rattlesnake has heen known 
to kill a dog in two minutes ; but Dr. Russel informs ns 
that he noTer knew the Inte of the hooded snake prove mortal 
to a dog in much less than half an hour. It can kill chide- 
ens, however, in less than half a minute. There are seve- 
ral varieties of this species. 

Snakes are numerous in Guzerat, and occasioned cOnsid- 
erable annoyance to Mr. Forbes during his residence near 
Baroach. Ifarrabhy, his head gardener, may be said to 
have paid them religious veneration, and his assistants 
called them by the most endearing names. It happened* 
however, that on one occasion « young lady, more alarmed 
than Eve, though in the same condition, was obliged to 
make a precipitate retreat tiirough the garden from her 
tMfcth, in consequence of the appearance of a cobra de eapeUo. 
War was thereafter denounced against them. 

The garden occupied by Sir James Macintosh, while he 
resided at Torala, near the town of Bombay, is also described 
hy an eyewitness as a little paradise, but for its wpiii» m« 
habitants. *^ Snakes^ from the enormous rock-snake, who 
first breaks the bones of his prey by coiling around it, and 
then swallows it whole, to the nnallest of the venomous 
tribe, glide about in every direction. There the cobra ca- 
pdlo, whose bite is in almost every instance mortal, lifts 
his graceful folds, and vpttwds his large many-coloured 
crests ; here, too, larks the small bright-speckled cobra ma- 
niUa, whose fangs comrey instant d^th.**! 

We shall here give a shcnrt account of some remarkabts 
wirter-snakes» belonging to the genus Hydrus, Soon after 
the opening of the bar in the month of October, 1815, re- 
ports prevailed at Madras thai a great shoal of sea-snakes 
had entered d)e river, and that many natives while erossing 
had been bitten, and had in consequence died. A lewaii 

* Orienlal Menwin, vol. i. p. 44. 

t Joiumai of a ftasidenos io India, hj Maria GnteOL 
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wai offered for eaeh of these animus caoght, on the con- 
dition of its being carried to the superintendent of police. 
Pandauls were erected opposite to the two principal fords, 
and skilful natives, under the superintendence of Dr. 
M'Kenzie (to whom we are indebted for the information)^ 
were provided with eau-de-luce and other remedies, and di- 
rected to afford immediate aid to those persons who might 
be unfortunately bitten. Many were bitten accordingrly, 
and all of them exhibited the symptoms usually consequent 
upon the action of a powerful animal poison ; but none of 
them died. We shall briefly state a couple of cases : — ^A 
native woman, in crossing near the land custom-house, waa 
seen, while stepping out of the water, to shake something 
off which had grasped her foot, and which to several spec- 
tators appeared to be a water-snake. The woman, after 
advancing a few paces from the river, fell down, and was 
carried to the pandaul in .a state of apparent insensibility. 
On examining her feet two small but distinct wounds were 
perceived on the ankle of her right leg ; her skin was cold» 
her face livid, her breathing laborious, and her pulse scarcely 
perceptible. A ligature was immediately applied above the 
wound, which had been previously enlarged with a lancet, 
and a piece of the carbonate of ammonia, well mu^ened 
with pure nitric acid, applied, and 30 drops of the eau-de- 
luce -Were administered nearly at the same time in a glass 
of water. la five minutes more a similar dose was poured 
down her throat, which seemed rather to increase the spasm 
at the chest, but the pulse became distinct at the wrist, 
though feeble. A third dose was repeated in three minutes 
more, on which she uttered a scream, and began to breathe 
more freely. About ten minutes had now elaps^ since she 
had been carried to the pandaul, and in about three minutes 
more a teaspoonful of the eau-de-luce was given, which al- 
most immediately produced violent nausea, and profuse 
perspiration. When a little salt was put into her mouth 
she declared it was not salt, but sugar ; and this the native* 
deemed an infidlible sign of still-continued danger. She 
was soon, however, entirely relieved, and merely complained 
for three or four days of a numbness in the limb above the 
wound. 

Another case was that of a lascar, who was bitteh by a 
snake when about the middle of the river. He advanced a 
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few puces after quitting the bank, and then fell down in 
violent convulsions. When brought in his breathing was 
laborious, his skin cold and clammy, his countenance livid, 
and his pulse feeble at the wrist, but distinct lit the temples. 
A quantity of froth a^ foam was ejected from between his 
closed teeth. He too recovered after a similar treatment ; 
but he complained for many days that he had no left leg. 

A large healthy chicken was exposed to the bite of a 
hydras major four feet long. It was bit in the foot, and 
in about ten minutes began to droop, and to show a slight 
convulsive flutter in both wings. In three minutes more 
it was convulsed; and at the end of seventeen minutes 
from the infliction of the wound, it suddenly dropped down 
dead.* -^ 

While on the subject of poisonous snakes, it may not be 
Uninterestine to the reader to peruse therecoided experience 
of a medical gentleman, who had himself nearly fallen a 
victim to the bite of one of these insidious reptiles. On 
the night of the 12th of May, 1809, Mr. John Macrae, civil 
surgeon at Chittagong, wlule stepping into the southern 
veranda of his house, observed a small dark-coloured snake 
running along the terrace. After several unsuccessful 
attempts, he succeeded in killing it with a small cane ; 
but in doing so the creature strutk against one of his an- 
kles, which it touched with the point of its fangs, but so 
slightly as to draw no blood. A few minutes afterward, 
while undressing to go to bed, he felt a peculiar glow over 
his whole body, with a strong palpitation at the heart ; but 
this he at first attributed merely to his exertions in killing 
th^ ^nake. He soon, however, became very restless, and 
experienced a singular sensation as if a warm fluid were 
circulating through his veins to the extremities of his fin- 
gers. He was then attacked by violent sickness, the heat 
of his body abated, and was succeeded by a deadly coldness 
of the skin, and profuse perspiration. He took repeated 
doses of the sviritut ammanUt eomjponius ; after which the 
sickness subsided, and his breathmg became easier. So 
entirely was the nervous sensibility of the palate affected 
that on swallowing the first doses he was insensible to'the 
nauseous taste of the alkali. Ii^ the course of three hours 
hm was oat of danger. 

• Asiatie Researrlies, vol. xiii. p. 9». 
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Wwam flw imgoiiif^ atatemenl it appears, as obserrsd by 
Mr. Maeraoy that the first efSset' of the poison on bang re- 
eemidl into the bodjj is te excite the action of the heart 
and aftefiea, and to produce a great heat over the whole 
bodj ; and as a asuianty of efiect pnnres a stmHarity of eanse, 
and die effiwt of all stknali is to excite, it follows, in his 
4^1111011, that the ]^oiaon of the serpent is a stinralns of the 
most powerful natare, which destroys life by its excess. 

Dr. Rnsael has figured and described 43^ of the moat 
oonMBOa aeipents of Hindostan ; and h^ informs ns that a 
quantity of.wafm Madeira taken internally, with an out- 
wavd appiieatton of ean-de-Iuce on the punctnres, was 
gmeraUy siieoeasfiil in curing the bite of the piost venom- 
ous species. He- also states that the medicine called file 
Taajora-piU is emally effiqacioas. Of the 43 serpents ex- 
amined by Dr; Rvsael, he found only seven that were pro- 
vided with poisonous organs ; and on comparing the effects 
of the poison of five of the oriental species oh brute animals 
with those produced by the poison of the rattlesnake and 
the European viper, i»e remarked that they all produced 
moihid symptoms nearly similar, though they might differ 
in the degree of their deleterious power, and the rapidity 
of its c^antien. 

We duUI devote the rem^der of ttan chapter to a short 
indicatioQ of a few of the fishes of India. 

Bombay is supplied by the surrounding seavrith a variety 
of excellent fiidi. The fomfrtt is not unlike a small turbot, 
bat possesses a more delicate flavour ; and the kind called 
the blaek pomfiret is attll more higldy esteemed. The rohal^ 
the soT'/tht and several others, am also excellent ; but 
the humbalOf a small species of an exceedingly nutritious 
nature, is the fiivourite, food of the natives, who capture it 
in immense nus^Mars: In a dried state it furnishes an im- 
portant aitide of commerce, and forms a principal article 
of food among the lascars^ or Indian sailors. 

The Indian^ ed described by Willoughby {leMh. cjfpeiu 
t. 3, p. 3), belongs to the genus TriehStnu, The colour 
is pale-brown, vwied with spots of a somewhat deeper hue. 
Itk nid ti^ possess a certain degree of eiectikal power» 
from which it derives its name of Tnekmmr eleeirieus. 

The eztnundinaiy genus %m««/rtt«,—<if which the fish 



MpukriT called the king of tlie iMfriflfe, wUdi Is ten feet 
long and sot moxe tlun six inclieeiii dtuneter, is anoitlMni 
exanple, — also eoeurs in the Indian seas. The Rnsseliaa 
gymnetnis, descnhed bf Dr. Shsw £nom a diawinf in po^ 
flSBsion of the gentleman after whom H was named, was 
taken near Vizagapatan. 

The Indian vemora {Echateis luuertOeB) appeavs to occur 
in many different quarteie of the world. Aceoiding lo 
CoBunersoB, it is common abont the coasts of Mozambique, 
where it is used for the catching of turtles. A ring is 
&stened to the tail of the fish, and a long cord inswted 
through the ring. It is then carried to sea in a 'vessel of 
salt water ; and as soon as the boatmen percciYe a turtle 
asleep upon the sur&ce, they endeavour to approach as 
dose to it as possible, and then throwing the remora into 
the aea, they give it the proper length of cord. If it per- 
ceives the turtle, it immediat^y attaches itsdf to its breast, 
where it adheres io finnly as to enable the fishermen to 
draw the tortiie within their readbu This species, aoeonting 
to Bloch, sometimes attains to the length of seven feet. 

The Coiyphene, or dolphin (C. Htppunw), distinguished 
hy the splendour of its varying hues, occurs occasionally 
in the Indian seas. The gradual disappearance of its gor- 
geous colouring when about to die is regarded by the rude 
sailors with as much delight as were the changes of the ex- 
piring mullet by the luxurious Romans. The dolphin is a 
strong and vigorous fish, a voracious eater, and extremely 
rapid in its movements. Flying^fish constitute its favourite 
fi>od. Its flesh is excellent. 

The genus Scorpana presents some singular and uncouth 
forms of animal life. The truncation of the head, its 
enormous size, and the remarkable processes with which it 
is furnished, bestow on several of the species a peculiar as- 
pect. The horrid scorpsim (5. horrida) may be presumed 
from its name to present a somewhat unamiable appearance. 
It resembles, in truth, rather some imaginary or fictitious 
monster, than the legitimate production of natnie. Wo 
shall not venture to describe it at present. 

The insidious dory {Zeus inmdiater) inhabits the rivom 
and other firesh waters of India. Its colour is bright silveiyt 
with a Uuish-green tint above, speckled with blade sjpots. 
The body is apparently wttiboot scales. The month w of 
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M BMieh move lengthened shape than in the others of the 
genuS) and is so constituted as to fonn at pleasure a kind 
of tubular snout, by means of which this fish possesses the 
singular faculty of ejecting a drop of water against such 
insects iss happen to alight near the sorface, or to hover over 
the foliage of aquatic plants. 

We may mention, as an example of the flat-fish of the 
wanner regions of the world, the zebra sole {Pleuronectes 
zebra), a very elegant species, easily recognised by its con- 
trasted colouring, the upper parts being white, wiUi a tinge 
of brown towards the back, and marked firom head to tail 
by numerous double deep-brown transverse bands, which 
pass also across the fins ; the body is rather longer in pro- 
portion than that of the common sole (P. solea), and the 
dorsal and anal fins are continued onwards in a line with 
the taiL This inhabitant of the Indian seas is highly 
esteemed as an article of food* 

Many species of Chatodon inhabit the Indian seas. 
The only example of the genus which we shall here adduce 
is a firesh-water species, — the rostrated chstodon (Ch, roi- 
traitu)* The length of this curious fish is about six inches. 
The oslour of the body is whitish, with a dusky tinge upon 
the back* It is marked by five transverse and nearly equi- 
distant brown bands, with milk-white edges: the first 
band, which is narrower than the rest, passes across the 
head, through the eyes ; the next three across the body ; 
and the last across the base of the tail. The dorsal and 
anlil fins are very broad behind, and the former is marked 
by a lar^e black spot, bordered with white. This extraor- 
dinary httle creature is famed for the method by which it 
captures its prey. When it perceives a flying insect either 
hovering over the water or quietly sunning its gauzy wings 
on the leaf of some aquatic plant, it shoots out a drop of 
water from its tubular moutl^ so suddenly, and with such 
unerring aim, as to tumble the insect in a state of stupefac- 
tion on the surfiaice of the stream. " In shooting at a 
sitting insect,'* says Dr. Shaw, " it is commonly olMcrved 
to approach within the distance of from six to four feet 
before it explodes the water. When kept in a state of 
confinement in a large vessel of* water, it is said to aflford 
high entertainment by its dexterity in this exercise, since, 
if a fly or other inssct be fastened to the edge of .the vessel. 



the fish imnwdiately percerres it, tnd continues to ahoot 
at it with such admirable skill as veiy raiely to miss tlM 

The unioom acanthiinis (the Monoceros minor of Wil- 
loughby) is said to occur both in the Indian and Arabian 
seas. It was in the latter locality that, according to Forskal, 
ft fisherman observed an eagle descend among a shoal of 
this species, and which, happening to transfix one with 
each foot, was instantly killed and nearly torn asunder 
by their sodden and violent separation in opposite directions. 

The genus Spams produces many interesting species 
along the shores of Hindostan. The climbing-sparus (iSp. 
saaS^na) is not unworthy of special record. It measures 
about a span in length. The skin is covered by a blackish 
mucus, and the dorsal-fin is occasionally sunk in a longi- 
tudinal fossnle. The most remarkable peculiarity of this 
fish is the power of climbing, firam wluch it derives its 
specific name. It performs this action by means of the 
spiny processes of Uie gill-covers, and moves at pleasure 
up the trunks of trees which- grow by the water-ktide. It 
waa observed by Lieutenant Baldorff, at Tranquebar, as- 
cending by a fissure in the stem of the palm called Bwasriu 
JtabeUtfer, and was also found to be so tenacious of life as 
to move about upon the dry sand for some hours after it 
was captured on the tree. The natives regard the spines 
of the gill-covers as poisonous. 

The Alacananda, or that branch of the Ganges which 
has its source among the inferior hills on the southern side 
of the snowy mountains, produces, according to Messrs. 
Raper and Webb, a beautiful fish called t6her<t which attains 
to the length of six or seven feet. The scales on the back 
and sides are of an exquisite green, encircled by a bright 
golden border ; the belly is white, slightly tinged with gold ; 
the tail and fins are of a dark bronze ; and its flavour is 
equal to its external beauty, f 

A fish called toroM in India inhabits the lakes, and is 
so highly esteemed as a nutritious and healthy food as ta 

• 

* General Zmdocy, vol iv. p. 338. See also Natonlist's Miseellaay, 
ii.pl. 67, and the Phil. Trans, for 1765. 

f NarratiTe of a Survey for the purpose of Discoveriof flie ttsurew 
•rtlwGanffas. 
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W rrnnrnmin^iiA for Uw di»t«f conTilnifmti it is tbm 
Ophiupkabu Mtriaiut of Blodi. 

Of the scOTiber tribe, the leopard-mackerel (Sc, Udpm'^nt} 
U nearly three feet long. Ita colour is dneky-bluo aboTo^ and 
oUTOry on the sides and abdomen. The sides are alao 
imriKed by nnmerous black spots. This species is mneh 
esteemed by the European residents as an article of food. 
It is described by Dr. Russel under the name of winmtaiu 
The raktu gooHvmdA of that author (pi. 167) is the Indian 
surmitllet (SiuUtu Indiau). The aspect of the living fish 
is singulariy beautiful, but speedily fades after death. The 
upper parts of the head, neck, and back are of a dark 
^angeable purple, fainter on the sides, which are marited 
by a fow longitudinal lines of azure and gold. There 
are two oblong spots on each side ; the first, situated 
near the centre of the body, is smallish, and of an opa* 
line colour, or chaugeaUe firam btnish-white to gold ; the 
second is nearer the tail, of a larger size, and of a daik- 
purple hue. The abdomen is white ; the dorsal-fin purple, 
streaked with light^blue ; the pectoral and anal fins are |Hnk. 
This beautiful creature was observed by Dr. Russel near 
Viiagapatan. As an aHide of fix>d it is not greatly ee- 
taemed. 

We ma J here mention the flying-gurnard {TrigUvdiiMn9\ 
which swmts in shoals, and. ever and anon darts into the 
air, and makes its way to a considerable distance. It is 
familiar to the Indian voyager. Several other species of 
flyin^fish (belonging, however, to the genus Exoetthu) 
are likewise common to the Indian seas. According to 
Bloch (who quotes firom Plumier), the spawn of one of them 
is so highly acrimonious, that the smallest portiim cannot 
be apf^ed to the tongue or palate without producing imm*> 
diate excoriation. 

The mango-fish {Pdynenuu pdradigeus), so called prob- 
ably on account of its yellow colour, which resembles that 
oi a ripe mango, is said by Dr. Russel to be regarded as by 
much the most delicate food of any of the Calcutta species. 
It is cidled iupsee mutchey by the natives. Another species 
of the same genus (P. pt^txM of Broussonet) is also an 
excellent fish for the table, and is much esteemed by the 
Inhabitants of the Malabar coast. It is dressed in 
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wmys, and it wmetimes dried and raltod fivr nle. It 
occasionrily measurea upwaida of ioat feet in length. 

Many cartilannoas fishea beimipng to the ray and thaxk 
tribea are fonnd along the Indian mres, and the file-fiih 
(genus Balistet) are very nameroai. The Ostracions or 
trunk-fish are distinguished by a bony crust or covering. 
The triquetral trunk-fish (0. triqueter) is about a foot long. 
It feeds on the smaller Crustacea, shellfish, and manne 
worms, and is itself much esteemed by East Indians as an 
excellent fish for the table. Species belonging to the 
ffenera Diodon^ Tetradon, Pegasus^ and others, inhabit tha 
fresh and saline waters of Hmdostan. 



CHAPTER V. 

The ShdU and Insects of India, 

Sepia— Conus—OIiva—Cyprea— Orola— Marginella— Volnta— MItna 
— Terebra— Eburna— Bucciniim, &c.— Bivalves— Spondyli— Pretena, 
&e.— Fresh-water Shells— Pearl-fisheries— Insecla— Coleopuroua 
Insects— Ortbopteroos Inseeta— Uemipteroua Insects— Kermes—Gex 
er llanna— Hymetiopteroua, Neuropterooa, and Dipterous Tribea— 
Silk-worin. 

Ir, while engaged with the vertebrated or higher dassea 
of the animal creation, we found ourselves embarrassed by 
the multitude of oar materials, and, equally delighted with 
the beautiful forms and exquisite adaptation of struc ure 
which characterize so many species, were occasionally at 
a loss in our selection, how much more must that same 
difiSculty press upon us when we enter on the examination 
of the lower tribes ! When we consider that the ascertained 
insects of Great Britain alone are more than ten times as 
numerous as the known quadrupeds of the entire surface 
of the whole earth, we may conceive how vast a field tho 
science of Indian entomology would lay before us were v e 
to venture tipon any thing approaching to a detailed expo- 
ntion of its wonders. But it ia not to be expected that a 
general work like the present should achieve what even 
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««tem«lie twati"., e«.ta««ly ae*oted to the .ubj^. 

rtrtwe shaU tlwiefete hm attempt » a cuwory not^e 
ofa few of the moro remaArfJ* jAewwaena of msect U&. 
iLthefi^ ph«». how,««, ^.hajf demote a page ox two 
to the tertaceoui prodnctioiis of India, for there 
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and AelU aro in thenwclves objects of too interesting and 
ornamental a nature to be left entirely ^Jf p^^^^^- .^^ 
It is thoueht by competent observers, that the organiza- 
tion and habits of the tertaceous moUusca fit them more than 
those of «^y other class to iUuBtsate thelaws of geographical 
distribution. Slow of movement, and consequently neither 
able nor inclined to wander for from the pl^«« ^«f J^^^ 
birth, they are less UaUe than most other living creatures 
to extend their sphere of action, or to become mtermmgled 
with the species of foreign climes ; and they are conse- 
quently supposed, in the location of their ^nous groups, 
ami 10 represent with tolerable accuracy the positions in 
wSich they were originaUy placed. It is thus;^^f ^^^ ?[* 
qualified to throw light on the much disputed and Probably 
Sever to be resolved point, viz. whether animals, unmc- 
diately subsequent to their original creation, were left to 
distribute themselves universally from a smgle centre, or 
whether each natural clhnate was at once supplied by other 
means than those depending on the wandering propensities 
of species, with such forms of animal life as were fitted to 
breed and prosper under the pecuUar influences by which 
that climate waa characterized. .. ^ • * •*u 

"Without a greater degree of precision than consists wiin 
the present state of our knowledge, it will, however, be a 
vain attempt to deduce any general laws m relation to this 
important subject ; for in truth, notwiUistandmg the splen- 
did coUections which exist in several of the Bntish and 
Continental cabinets, our knowledge of the distnbution ot 
fpedeB U extremely vague and imperfect m regard to aU 
olher countries except those of Europe and INorth Amer- 
ica* In rMfeot to Asia, especially, we are in aUnoat total 
dariiiiMt ; ibr tbe cottectozs of Eaitem sh^a have never 
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paid the stightest attention to locaKties, and 
not to liATe been sware that any iraportaiic* eoald attach to 
the subject. However, the voyagea of Lesehenaalt da^ L^ 
tour and of Messrs. Diaid and Dovaucel) have thrown lome 
light on certun species of India and Ceylon. The tast^ 
ceous productions of the Indian arofaipeUigo aro aomewhat 
better known since the days of Rumphius and Seba, in eoi^ 
seqnence of numerons observations made by MM. Peran 
and Lesueur, during the expedition of Captain Baudin, and 
by the investigations of MM. Quoy, (jhtymard, and Gand^ 
chand, in that of Freycinet. The shells of Java hav« afa» 
been Well illustrated by Kulk and Van Hasselt. 

The same general fiict applies to moat moiluaeona tsak* 
mats as to almost every other department ^ zoology, thait 
the genera and species increase as we advanoe from polar 
and temperate to equatorial regions. Africa is probab^ to* 
dry and sandy, but the more varied soils of Asia and Amai^ 
ica, combining nearly equal heat with greater moistura^ 
produce in their torrid portions a more s^ndant store. 

As the countries to the description of which these volumes 
nre devoted have Ion? been known to Europeans, the beauti* 
All shells of India ana its islands are common m the cabinets 
of naturalists. The Dutch, at the period of their maritime 
glory, were the principal importers of Asiatic shells, in col- 
lecting which they seem to have found as much pleasure ac 
in cultivating tulips and other gaudy productions of the 
vegetable kingdom ; and of late yeare the English have 
rimndantly supplied their own cabinets, as well as those of 
the Continent, with the more common or beautifhl species^ 
although little zeal has been displayed by them kt attooapt- 
ing to elucidate, in a philosophical manner, the concfaok^ 
of India. Although the shells of all warm climates pos- 
sess the general character of .brilliancy of colouring, those 
which inhabit the Indian seas are so peculiarly remarkable 
in this respect as to form indeed the ]^ncipal ornaments 
of our collections. Notwithstanding this, however, they 
are not in general so keoily sought after as those of coua- 
tries less generally or more recently known. 

Of the cephalopodous mollusca whick eoenr in the In^aft 
aeas^ we may mentien the Smia qffknuUit and tubereulata^ 
fiem die black fluid contained in &» dl)domen ef wbieh, et 
•r MM otker^specMa of Oiis iuailyi, Ona iak Ml nU to 
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1m nanttfiMtond. TIm argonMt and tli* eomauni aBdinii^ 
Utteatad nutili,-- the two former common in coikglions, — 
aleooocur in these Mas. 

In the brief account which we have here to give of these 
prodactions, it it unnecessary to arrange oar remarks in 
conformance with the order of systematic writers, more es- 
pedally as we shall mention only a few of the most splen- 
did. The genus Contw, celebrated for the beauty of its 
species, has numerous representatives in the Indian seas. 
Comu marmareu$t with black and white spots, resembling 
brecctated marUe, C eedo-n«Z/t, of which all the varieties 
are highly prized on account of their great beauty, C. om- 
nm^oftf, nuUepuneUUia, liUratutt generalin^ princepMf auran- 
itiw, and many others, the mere enumeration of which 
would be unprofitable, ate well known as productions of 
India. Some of these are considered as of great value. A 
variety of C. eeda-mtUi^ according to Billwyn, has been 
valued at three hundred snineas. Of the beautiful genus 
Olioa we need mention omy O. eryikrotiomai maura, texHlUf 
tr£M»u, and fulminttna^ Many rare and beautiful species 
of Cyyraa from India adorn our cabinets, such as C. Argus^ 
80 named from its eyelike spots ; C. majypat the markings 
of which bear some resemblance to the sinuous coast-lines 
of a map ; C. tigrit^ the most common, but at the same 
time one of the most beautiful species ; C testudianaria^ 
which resembles tortoise*sheU ; and C numeia and helvolmj 
used as money. The Ovula omformis^ resembling a large 
white eggf and various species of MargineUa^ from India, 
are well known. Of the fine genus VoltUa may be men- 
tioned V. mdOf tfnpmsZw, pellis'serpentis, nauticoj munea^ 
and vexUhanf the latter, striped with white and orange, 
^atly prized by collectors. The Mitra are almost pecu- 
lurly Indian, and the finest species have received distinct- 
ive names from a fancied resemblance to the headgear of 
the ecclesiastical dignitaries, such as papaliSf poniificalUf 
MrdiiuUit, and epiacopalu, Terebra maadata hndflammea^ 
EbwrtiA Zetflanica, areoUUa^ and spiratOy may be mentioned 
as examples of these genera, and the like might be done 
with others ; but where technical terms alone could be em- 
ployed, it would be useless to adduce a long list of the many 
beautiful species of Bueema, DoliOf Purpura^ Harptt^ Cos* 
Miff, TrUonMiMwrk$afPyruUt Fun, TWrMfisf/tf, and other 
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iRbes whieh nhabit the iadian mm. Of Ois Ind 
' fresh-water sMhi beioDgmg to the traehfllipodoiis hmlf 
Rttte is known ; and we may oondade our renaik» on the 
vnivalve shells by menttoning the Vmirdla htduOf whkh 
vesembles an expanded parasol, and FatdUt gr^tuUina ud 
tewtudmaria, species of a similar fiinn. 

The eonefaifera or bivaWe shells are maaUy lees name* 

roos in collections than the uniralTe, but a law pro p ort i on 

of thoeo known to nataralists is from India. The beaatifril 

and singolar SfcndyU, ▼arioas Pectena^ Ptda^ Atiadm^ 

MalUij and others of the lamily of MaUeaeea, of whidi 

the most remarkable is the MtUmgrina mtargarittf^trn^'mbUk 

fiinnshes the mother-of-pearl of commeiee, are natives of 

the Indian seas. Ottrea foUum grows on the roots of the 

mangrove and other littoral trees. Tridafout gig€»^ tha 

largest shell known, of which individaals have been tend 

to weigh from 400 to 500 pounds, occurs in the Indian uA 

Chinese seas. A large valve of this shell, presented by tha 

Venetians to Francis I. of France, is used as a baptismal 

Ibnt in the dimch of 8t Sulpice in Paris. The fresh-watar 

abeHs of India are as yet tittle known ; bat althengh tha 

^nera Uim and Anoion have their finest represetilativaa 

in the rivers and lakes of America, the species of these 

genera that have been brought from the East give promisa 

of an ample store to rewaid the laboors of scientific in- 

^irers. There are man^ beantifril spedes of OnrdiiOy Car^ 

Hum, TeUinOf Madras Jfyo, Sdeitj and Pholag ; but we aia 

unable to communicate any information regardinff their his- 

tory which would interest the general reader. The allied 

genera Vetrnt and CyCAerea, named after the goddess of 

beauty, whom the poets inaptly feigned to have emerged 

from the sea, are plentiful in all countries ; but many of tha 

Indian species, such as V. Utgrata, jnurperoy MalabaricOf 

uid C. HfernuL, and eryenut^ are pecnliarty beautiliil. With 

the AapergUtum Javmmmj a tubular shell, having a disk 

surrounded by fimbriated rays, so as to resemble the pipe 

of a watering-pail with the water issuing firom it, we shall 

conclude our necessarily brief enumeratioB. A ftw woidi^ 

however, will not be midMstowed on the peait-fishery. 

The pearl-fisheries of Ceylon are among the most noted. 
The most skiUbl divers ooime from CoHesh on <Im eeasi ef 
Malabar, and some of these are alleged to 
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nnwined mider watar daring tke lapse of Bwen minutes. 
Aooording to the testimony of Mr. Le Beck, ttus feat was 
also performed by a Caffre boy at Carical. The following 
is the usual mode of diving for pearls : — By means of two 
cords a diving-stone and a net are connected with the boat. 
The diver, putting the toes of hb right foot on the caic- 
rope of the diving-stone, and those of his left on the net, 
seizes the two cords with one hand, and shutting his nos- 
trils with the other, plunges into the water. On gaining 
the bottom he hangs the net around his neck, and throws 
into it as many pearl-shells as he can collect while he is 
able to remain beneath the surface, which is generally about 
two minutes. He then resumes his former posture, and, 
making a signal by pulling the cords, he is instantly hauled 
up into the boat. On emerging from the sea, he discharges 
a quantity of water firom his mouth and nose. There are 
generally ten divers to each boat, and while five are respir- 
mg, the other five descend with the same stones. Each 
bmigs up about one hundred oysters in his net at a time, 
and if not interrupted by any accident, will make fifty trips 
in the course of a forenoon.* The most frequent and. 
fetal of the catastrophes to which they are subjected arise 
from sluurks, by whom the divers are sometimes bitten 
in two. 

The natives entertain opinions regarding the formation 
of pearls similar to those of the ancients. They deem that 
they are formed from dewdrops, in counexion with sun* 
beams. It is recorded in one of the Sanscrit books that 
pearls are formed in the month of May, at the approach of 
the Sooatee star (one of their twenty-seven constellations), 
at which time the oysters come up to the surface of the 
water to catch the drops of rain ! We find the same idea 
expressed in the following quaint yet beautiful passage 
from the 12th chapter of the Cotmographe and Degcriplum 
rf Albion, prefixed to Bellenden's translation of Hector 
Boece's History and Chronicles of Scotland : — <^ Now we 
will schaw the nature of mussilUs and coclis, of quhilkis 
many kindis ar amang us. Sum ar small, with the meit 
thairof rioht delicius to the mouth ; utheris ar mair, nocht 

* AMoast of tbs Pcsri-flslisnr.in the Oalf of Manaar, in March sad 
AprU,17fl7. ByH.J.Ii0Beek,£«4. 
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unlike, in forme and qiianttte, to the Monin maMiIlit tbaft 
hes the purpuie ; and howbeit they have na thing thairoi^ 
thay ar yit richt dilicius to the month ; utheris ar lang ai^ 
greter, caliit hon mussillis, and are ffotten in sindry reveris» 
appeciAlie in De and Done ; and in thir mnasillis ar generit 
the peilis. Thir musiillit airlie in the monangy qtSien the 
lift is cleir and temperate opnis ttuat moutkis a HHll ai(me 
the ttatteVf and maUt gredelie nDellit the dew of the hemn ; 
and, aftir the mesure and quantUe of the dew that they eweUief 
thay consave and bredis the perle. Thir mussillis ar sa doyn 
gleg of twiche and heiing, that howbeit the voce be neyer 
so small that is maid on the bra beside thaim, or the stain 
be never sa small that is cassin in the watter, thay donk 
haistilie at ains, and gangis to the ground, knawing weiU 
in quhat estimation and price the fimte of thair wambe is 
to id peple."* 

We shall now derete the remainder of oar space to a few 
brief notices of the insects of India. It has been observed 
that real insect climates, or those in which certain eroups 
or species appear rather than others, may be regarded as 
by no means certainly resulated by any isothermal lines. 
Humboldt remarked, in reference to the simuiia and etUieet 
of South America, that their geographicid position did not ' 
appear to depend solely on the heat of the climate, the ex- 
cess of humidity, or the thickness of the forests, — but on 
local and unappreciable circumstances, f Under certain 
limitations, however, it may be safely admitted that tempera- 
ture is extremely influential on the distribution of insect 
life. An increase of caloric seldom fails to produce a cor- 
responding increase in the number and variety of entomo- 
logical forms ; and if, reversing the journey from *' Indus 
to the Pole,^' we travel from the hyperborean regions towards 
. the suuiy south, we shall find that the tiny multitudes ac- 
' cumulate in the warmer portions of the temperate zone till 
they swarm between the tropics.^ A similar relation ob- 
tains between the base and the summit of mountains. 
Such species as inhabit the plains of northern countries are 

* lUi's leprittt, Edin. 1891, p. 44. 
t Feraonsl Namlive, t«1. t. p. 88. 
i IntrodnetiiOB to EntoiBologj, by KMy uaA IpsMS, vol. tr. p. «ii 
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to Mcnr «ft tht noiintaaM in bmn MOtton 
Thus tht bMotafiil ApoUo-bultoiflj {Ptamtitsim AfoUo) is 
A nountaiBoas apedes in Franet, while it inhabils dM vi^ 
ky« of Sw«d«B, 

Of coleopttiniM iiweota Um goMim Jftiiwfa» JSadblMnst 
CoUimitt CtloMOfNtf, ^jw^vnm, &c., Mem paeofiar to 
Ana* The genns Mykkru ie widely ipead over ilie Old 
Woild, and in addition to the Jf . CtcAem, of whidi the ve- 
aieatorial powen were well knovm to the ancients,* General 
HardwidbB has described another species extremely plenti* 
fill in all parts of Bengal, Bahar, and Oude, and wluch as 
a blister insect is aaid to be equally efficacioai as the Spai^ 

khfly.t 

Of the geaos Bypre»Hs many splendid species, aneh as 
B-oaUmUh ^ec, eecur in India; and througfaent that vast 
and varied country innumerable examples may be iband of 
many other coleopterouli tribea.t At night the fireflies 
glitter by thousands among the duiL recesses of the banian- 
tree ; and theae aame insects axe observed to danoe in per- 
petoal motion around the outmost branches of the spreaimnff 
tomarind, producing a brilliant and singolaiiy beantifm 
effect. 

The OrihofUnuM order, which contains, MBong othera^ 
the locust and grasshopper groupa, it the next in sueeesaioB. 
The plague of locnsto is known to India in like manner as 
to most of the warmer countries of the globe : 

''Oaward tluiy flome, a dark eontimioni dead 
Orcongrcfated myriads nomberleo. 
The nwhing of whose wings is as the aoond 
or a kasad rhrer taeadloog in iu ooane 
Plunged flrom a moantain aaounit, or tXm roar 
or a wild ocean in the antamn storm, 
Shattering its billows on a shore or rocks."^ 

We are told, indeed, that durine the rainy season m 
India insects of all kinds are aometimea so numerous, and 
ao active in their operations, that it becomes neeessary to 



* AoMBattaiaa Aaadaiatoai, loai. vi p. 111. 
I Asiatic Researches, toI. v. p. 213. 

i See Histoire Naturelle des Insectes (CoZiopMret), par ▲. 8. OUvisr, 
flte vols., in 4to., a?ee planches enliaUaiia^ and SptsAtaQiBial das 
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nmove 1]ie Uglite horn the sof^pcr^tBtile. I& legaid to the 

Indian locusto HfCoxreqMnde&t of jinmta, Kiiby and Spcnoe 

infooned tbese anthon that he waa eyeintiiess to an iin* 

meiise axiny of locnata which ravaged the Mahratta covfe- 

tff ,,aBd was mppoaed to come from Ajabia. This oolonm 

-extended &^ hundred miles, and was 96 compact when on 

tfa^ wing^that it daikened the son hke an eclipse ; ao that 

BO shadow was cast upon the gronnd, and some loftjr tombs, 

distant not move than two hundred 3raidB from the obseirai^ 

were loideNd inyisible. This was not the GryUua wigrm- 

tonus vf Limieiis, bat a red species, and its peoiiUar colour 

added to'the horror of the scene ; for, after having stripped 

the trees of their folia(ge, it congreffated around the bam 

asd desolate branches, pri>ducing a hue like blood. ^ And 

the aomid of their wingfs was as the soimd of chaiioti^ 

and.of many horses running to battle." Another orthop- 

teioiu species, now sufficiently comnum. in our kitchens 

and pastries, we mean the cockroach (BU^ orienialis)^ 

was ori|^nally and no doubt unintentioilally imported into 

'Euxc^ from the countries ofl oulr present disquisition. 

Among the lantem-flies, which fonn part of the Hemjh 
tA^us oraer, the Fvlgma diadema may be mentioned as aa 
Indian species, remaikable for its long spiny muricated 
frotnty with a tr^e di^^oh at the crown. It is of a brown- 
ish colour, variegated with red and yellow. 

The insects called kermes likewise belong to the hemip- 
terous order, and were highly valued in commerce and 
manufacture before the introduction of the still more £i- 
mous cochineal {Coccus cadi), which is a South American 
species. The Coccus ilicis is common in the south of Eu- 
rope on the evergreen oak, and appears to be widely dis- 
txU>uted over tnany of the south-eastern countries of the 
ancient world. Thou^ supplanted over the greater por- 
tion of £ttr(^e by the American product, it is still exten- 
sively used in India and the Persian dominions.* It has 
been employed from time immemorial to impart a blood-red 
or crimson die to cloth, and was known to the Phenicians 
by the name of thola. It was called coccus {KasMcg) by 
the Greeks, and kermes or alkermes by the Arabians. Ac- 
cording to Beckman the epithet vermiciUahim was applied 

• latrpaac U o n to Bnt«Bfli<iy, and Bschait^i Biaouku 
Vol. III.— K 
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td it daring the middle ages, when its insect origin came 
to be generally understood ; and hence our word terwilion is 
derived. The French term crwmoisi is evidently from the 
Arabic. It is, supposed to have been by means of this sub- 
stance that the curtains of the tabernacle (Exodus xxvi. 
^c.) were died of a deep red (which the word scarlet then, 
implied, rather than the colour so named in jnore modem 
<day8, which was unknown in the* reign of James I., when 
our Bible was translated), and from the same source have 
been derived the imperishable reds of the Flemish tapestries, 
^he scarlet afforded by cochineal was unknown in its high- 
est perfection tiFl the year 163D, when the singular power 
of the oxide of. tin in exalting its colours was discovered 
in Holland ; it was soon after communicated to one of the 
celebrated MM. Gobelins of Paris, and tnay have con- 
tribdted to the perfection of their tapestries.* Since the 
manufacture or preparation of morocco^leather has been 
established in this country, cochineal has been employed to 
produce the beautiful coloursof what is catted red morocco ; 
but in Persia, Armenia, Barbary, and the Greek islands a 
similar colour was. originally produced by the use of either 
kermes or lacf The colouring matter of kermes is con- 
sidered by Dr. Bancroft as identical with that. of c^ochineal, 
but combined with some astringent matter denved from. the 
tree on which the insects feed. 

Lac is also the produce of* an insect of the coccus kind, 
which is collected from various trees in India, where it is 
used in th6 fabrication of beads, rings, and other ornaments 
of female attire. When mixed with sand it forms grind- 
stones ; and added to lamp or ivory black, and preyiously 
dissolved in water with a little borax, it composes an ink, 
which, when dry, is said to bC capable of resisting a con- 
siderable degree of damp or moisture. In this country, ac- 
cording to the different conditions in which it is imported, 
it is called stick-lac, seed-lac, lump-lac, or shell-Iac. It is 
chiefly used in the formation of varnishes, japanned ware, 
and sealing-wax, although in later years it has been applied 
to a still more important purpose, as originally suggested 

* auarterly Review, vol. ix. p. 210. ' 

T Experimental Besearches concerning the Philosopby of FennaMnt 
Goloors, 4bc. By Edward Bancroft, M.D., vol. iL p. 107. 
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hy Dr. Roxburgh, — ^that of a subMitiste for. cochineal in 
dying scarlet. The first preparations from it with this. 
"View were ihiade in conseqiience of a Unt firom Br. Ban» 
croft, and ^ large quantities of a substance termed lac'-lake^ 
conusting of the colouqng matter of stick-lac, precipitated 
from an alkaline lixivium by alum, Were manufactured at 
Calcutta, and sent to this country, where at first the con- 
sumption was so considerable that in the three years previous 
to 1810 the sales at the India-house equalled in point of col- 
ouring matter half amilUon of pounds' weight of cochineal.* 
** More recently, however, a new preparation of lac-colour^ 
under the name of lac^die, has been imported from India, 
which has been substituted for the lac-lake, and with such 
advantage that t|ie East India Company are said to have 
saved in a few months 14^000/. in th^ purchase of scarlet 
doths died with this colour and. cochineal conjointly, and 
without any inferiority in the colour obtained." t The only 
mordant formerly used with kermes was alum, and the 
colour communicated was blood-red ; but Dr. Bancroft a»- 
certained that^with the solution of tin used with cochineal 
it was capable of hnppirting as brilliant a scarlet as that die, 
and one perhaps more permanent.1; 

Several other curious and valuable products are obtained 
from Asiatic insects. The pe-kiy or white wax of the Chi- 
nese, is derived firom an insect, probably of the coccua 
tribe, described by the Abb^ Grozier; and a nondescript 
Indian species produces a wax analogous to pe-Ia, first no- 
ticed by Dr. Anderiton binder the name of white lac. It 
may be obtained in any quantity in. th^ vicinity of Madras, 
and at a much cheaper rate than bees-wax ; but the results 
of Dr. Pearson's experiments do not countenance the idea 
that it can be advantageously used for domestic purposes, 
or at least for the making of candles.^ Geoffroy had long 
sinoe attributed to a species of kermes the property of pro- 
ducing, a sugary substance of a white colour, resembling 
numna ; and Captain Frederick described an article called 

* Baoerofl, vM supra. 

t Introd. to Entom., vol. i. p. 318. 

X It may be mentioned, however, that as ten or twelve pounds of 
kennes contain no more colouring matter, than a single pound of coebl- 
oral, the laUer at its ordinary price is after all the cheapest. 

$ Philosophical Transactions, 1794. 
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gez or mama, foand hi Penia and Aniwiiu ;* bot he seemed 
doabtfol whether to attiibute to it an ammal or a^wgetabte 
origm. -IMtore raeently Creneiat Hardwicke has dewribed 
an Indian' uiieet nnder the name of Chermis mamafer^ of 
the size of the domestic bug, and of a flattened oval formy 
with a rounded tail. From its abdomen a quantity of sac- 
charine substance is exuded, and assumes the form of a 
bunch of feathers, wiUi a consistence like that of snow. 
The insects are found on the branches and leaves of trees 
in millions, and they there generate this feather-like secre- 
tion, till it becomes elongated, and, dropping on the leaves, 
hardens upon them into a'snbstacnee resendsling the most 
beautiful wax.t 

India abounds in hjmenopterous insecU, such as wasps 
and bees. The latter build their nests in hollow trees and 
rocky caverns, and produce great quantities of wax and 
honey. At times they prove troubleson^e and even danger- 
ous, and often annoyed Mr. Forbes in his visits to the caves 
at Salsette and the Elephanta, where they^ make their 
combs in the fissures of the rocks and the recesses among 
the figures, and hang in immense clusters. *^ I have known 
a whole party put to the rout in the caverns of Solseitey 
and obliged to return with their curiosity unsatisfied, liom 
having imprudently fired a gun to disperse the bees, who in 
their rage pursued them to the bottom of the mountaiBs."t 

As we are not aware of any remaikable pecuharities in 
the history of either the Nguropterous or the Dtpterovs 
orders of Indian entomology, we shall leave these exten- 
sive divisions without any special comment, and conclude 
our present summary with a shoxt historical notice of an- 
other insect-product of the East, of the highest value as a 
branch of manufacturing industry, and now so universally 
known under the name of silk* Though to oursetves 
** familiar as household wotds," its natnre and origito wote 
but obscurely, if at all, known in ancient times ; and in the 
days of AureUan it was valued at its weight in ^old; TUs 
was probably owing to the mode in which the material was 
procured by the merchants of Alexandria, who had jifi-^ateei 
uitercourse with China, the only country in wtiidi the nlk- 

* TransactiiMU of the Bombay Liteiwy Society, vol. L 

t DeseripUon of Get or Manna, Asiatic Besearcbes, vol. xiv. p, 18S. 

i Oriental Memoirs, vol. i. p. 46. 
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worm was then reared. Though the manufactures of silk 
were lauded in terms of the highest admiration both by 
Greek and Roman authors, they were in frequent use for 
several centuries before any certain knowledge was obtained 
either of the countries from which the material was derived^ 
or of the means by whi<^h it was produced. By sohie it 
was supposed to be a fine down adhering to the leaves of 
' trees or flowers ; by others it was regarded as a delicate 
kind of wool or cotton ;* and even those who had some idea 
of its insect-origin were. incorrectly informed of jhe mode 
of its formation. The court of the Greek emperors,! which 
sofpassed even that of the Asiatic sovereigns in splendour 
and magnificence, became profuse in its display of this costly 
luxury ; but as the Persians, from the advantages which 
their local situation gave them over the merchants from the 
Arabian Gulf, were enabled to supplant them in all thoso 
marts of India to which silk was brought by sea from the 
£ast, and as they had it in their power to cut off the cara- 
vans which travelled by land to China through their owa 
northern provinces, Constantinople thus becanike dependent 
on a rival power for an article which its sumptuous nobles 
deemed essential to the enjoyment of refined life. Of 
couxae the Persians, with the accustomed and long-con- 
tinued rapacity of monopolists, raised the price to an ex- 
orbitant height, andmany attempts were made by Justinian 
to free his subjects from such exaction. An accidental 
circumstance is said to have acf omplished what the wisdom. 
of the great legislator was unable to achieve. Two Per- 
sian monks, who had been employed as. missionaries inone 
of the Christian churches estabUshed in India, had pene- 
trated into the country of the Seres, that is, to China, 
wherethey observed the natural operations of the silk-worm, 
and acquired a knowledge of the arts of man in working up 
its produce into so many rich and costly fabrics.^ The love 
of lucre, mingled perhaps with a feeling of indignation 
that so valuable a branch of commerce should be enjoyed 
by unbelieving nations^ induced them to repair to Constan- 
tinople, where they explained to the emperor the true origin 
of silk, and the various modes by which it was prepared 
and manufactured. Encouraged by the most Uberal prom- 

* Bobertso&*i Hifteiiaa Disqnlsitioii o<mcemiD( Andsnt Hodis.^ 

K3 
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ises, ihej undertook to transport a sufficient sopply of these 
extraor^naiy worms to Constantinople, which they e£^ted 
by conveying 'the eggs in the interior of a hollow cane. 
They were hatched, it is said, by the heat of a dnnghill, 
and the Iarv» were fed with the leaves of wild mnlberry.* 
They worked, underwent their accustomed metamoiphoais, 
and multiplied .according to use and wont ; and» in the 
course of time, have become extensively cultivated through- 
out all the southern countries of our continent, — ^thus e^ 
fecting an important change in the commercial relations 
which had so long existed between Europe and the £ast.t 

It is curious to consider how the breeding of a few mil- 
lions of caterpillars should occasion such a disparity in the 
circumstances of different tribes of the human race. When 
the wife and empress of Aurelian was refused a gannent 
of silk on account of its extreme costliness, the most or- 
dinary classes of the Chinese were clad in that material 
from top to toe ; and although aipong ourselves week-day 
and holyday are now alike profaned by uncouth forms, 
whose vast circumference is clothed " in silk attire," yet 
our own James the Sixth was ^rced to borrow a pair of 
silken hose from the Earl of Mar, that his state and bear* 
ing might be more effective in the presence qf the ambas- 
sador of England ; ** for ye would not sure that your king^ 
should appear as a scrub before strangers.^.' King Henry 
the Eighth was the first of the English soveieigns who 
wore suk stockings. 

The silk-worm cultivated in Europe is the same as that 
which produces the greater proportion of the Chinese man- 
ufacture. It is the larva of the BonUyyx mori. But in 
Bengal and other parts of India valuable silk is proqured 
from the cocoons of other species of moth. The first of 
these, described by Dr. Roxburgh under 'the name of PAo- 
l<tna paphiOf is found in such abundance over many parts of 
Bengal and the adjoining provinces as to have afforded to 
the natives from time immemorial an abundant supply of a 
very durable, coarse, dark-coloured silk, called tussA, ma<^ 
used by the Bramins and other sects of Hindoos. This 
species cannot be domesticated ; but the hill-people ^ into 
the jungles, and when they pere^ve the dung' of the cater- 

* Procojpias, De Bello Gothico. 
, t See CSbbon's Decline and ;w,'dce. (reign of JnstioiaBX voLiv. ' 
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piShn under a tree, they immectiately search for them 
among the branches, and carry off whatever they require. 
These they distribute o^ the asseen trees (Terminalia (data 
glabra, of Roxb.), and as long as they continue in the cat- 
erpHlar state, the Pariahs guard them- from bats by night 
and firom birds by day. The natural food of this species is 
the B^ tree of the Hindoos, called RhanmuB jujiiba by 
botanists. The Jaroo cocoons are produced from a mere 
variety of the kind just mentioned.* 

The Aniady «lk-worm belongs, however, to an entirely 
different species (the Phalana eyntkia, Brury, vol. ii. tab. 6), 
and appears peculiar to two^districts in the interior of Ben^ 
gal, viz., Kungpore and Dinagepore§ where it is reared in a 
domestic state. The food of this caterpillar consists entirely 
of the leaves of the conmion Ricintua, or Palma Christi, which 
the natives call Arrindy, and hence the name by which the 
insect is itself distinguished. The cocoons are in general 
about two inches long, and three inches in circumference, 
pointed at either end ; they are of a white or yellowish 
colour, and their texture is extremely soft and delicate. 
The filament, indeed, is so exceedingly fine, that this silk 
cannot be wound off,. but is spun like cotton. The yam is 
wove into a kind of coarse white cleth, of a seemingly 
loose texture, but of such extreme durability that the life 
of one person is seldom sufficient to wear out a garment 
of it ; so that the same piece fire^uentiy descends from 
parent to child. It must always be washed in cold 

water, t 

The only other specie^ of silk-worm to which we shall 
refer is alluded to in an extract of a letter published in the 
Annals of Agriculture by Mr. Arthur Young. It has been 
introduced into India for a good many years. " We have 
obtained," says the writer alluded to, ^< a monthly silk-worm 
from China, which I have reared with my own hands, and 
in twenty-five days have had the cocoons in my basins, and 
by the twenty-ninth or thirty-first day a new progeny feed- 
ing in my trays. This makes it a mine to whoever would 

* The Tasseh sftt-wonn motb a^petrs to be synonymous with the 
Bombyx myUita of Fabricivs. It is ligfxnd by thmry in his niustra- 
tions of Natural History, vol. U. tab. 5. 

t See Account of the Tuas^b and Arrindy dflk-wonns of Bengal. By 
Vmiara Roxbvrgbt M.D., FJ1.8.E. Liim. Xnms., rok. vtt. p. 8S 
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nndertake tbe cdltivatioii of it." We here close oar sketch 
of the'lEoology of India. 

** These abb thy glorious works, Parent of good ! 
Almighty ! thine this univbrsal frame, 
Thus wondrous pair; thyself how wondrous thbm! 
Unspeakablb ; who sit'st above these heavens ! 
To us invisible, or .Dimly seen 
In these tHy lower works ; yet these declare 
Thy goodness beyond thought, and power dIvine P* 
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CHAPTER VI. 



Progress of Indian Botany^^Genercd Description of the 

Vegetation^ 

Climate— Tnvestigatora of Indian Botany— fonndation of the Calcmta 
Botanic Garden— Liberality of the East India Company— Dr. Wal- 
lich's Exertions— His Return to Eiiit>pe with large CoHeetions-* 
Generous Gondoct of the Court of Directors— Some Remits of Dr. 
Wallich's Disooveries— Private Exertions of Dr. Wight— Extent of 
the Indian Flora— General Features of Indian Vegetation on the 

^ Plains and on the Mountains. 

Our knowledge of Indian vegetatioti, although extend- 
ing itself with a rapidity almost unexampled in the botani- 
cal history of any country, is yet extremely limited. Nor 
can this be a matter for surprise when we call to mind the 
prodigious extent of our Asiatic possessions, reaching 'as 
they do from within six degrees of the equinoctial line to 
the thirty-fifth degree of noithem latitude, with'a rai^fe of 
temperature from that of the torrid zone to regions of per- 
pettial snow. While, therefore, it is quite impossible, from 
deficiency of materials, to give any thing like a complete 
view of the Indian flora, whether we look to systematic 
details or the geographical distribution of its species, there 
is much interesting information concerning the useful, sin- 
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gahr, and beautifiil plants of thi* fine eoantiy that may be 
transferred to these pages. 

What we do know of the Tegetable productions of our 
Indian tenitories is to be ascribed almost exclusiyely to the 
munificence of the East IncKa Company, as well as their 
rational desire to becCNme acquainted with the economical 
fesoarees of the country they govern, and to the unwearied 
exertions of the gifted individuals in their service. Before 
we proceed to the more immediate details of this sketch, it 
win not be uninteresting to trace an outline of the progress 
of Indian botany. 

Of the earlier labours illustrative of our subject, the most 
eminent is the Hortus Sfalabaricus of Henry Van Rheede 
Tan Di^kenstein, governor of the Dutch settlements in 
the East Indies. This valuable woric, consisting of twelve 
iblio volumes with excellent plates,' was published in the 
latter part of the seventeenth century, and made us bc- 
qusdnted with about 800 plants from Malabar. Subse- 
quently appeared a catalogue of the plants of Ceylon by 
Paul Hermann, the Thegaurus Ziylamait by Burrman, 
and in 1 747 the Ft/ora Zeyhmca by Linnaeus. Little seems 
to have been done between the date of the last work and 
the formation of the Botanie Garden at Calcutta, which 
took place in the year 1788 ; this was at first managed by 
its founder, the late Colonel Kydd, but soon came under 
the snperintencience of the celebrated Dr. Roxburgh, whose 
zeal and energy both enriched the institution and estab- 
lished his own fame. A HortU9 Ber^alensiSf or *< Cata- 
logue of the plants growing in the Honourable East India 
Company's Betanic €kffden at Calcutta,'' was printed by 
Dr. Carey in 1812, the year in which Dr. Roxburgh was 
obtiged to leave Indili on account of his declining health. 
The manuscripts of this exceHent man contain descriptions 
of above 2500 plants, illustrated by nearly 2000 drawings 
executed by native artists, copies of which exist in the 
Company's Museum. From this source was compiled that 
magnificent work, Roxburgh's Plants of the Coast of Coro- 
mandel, in three vdumes folio ; and it has also served as 
a foundation for a Flora htdica, of which Dr. Carey has 
pitbkriied the two first Volumes in octavo^ extending as far 
as the first order of the linniean class PerUandfia, 

In 1814, when the garden wa« fi>r a short period under 
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the direction of Dr^ Hamilton, wett known by his Travels, 
his account of the fishes of the Ganges, and his conunentaxy 
on the Hortus MtUabariau and Herbarium Amboyntrue^ the 
number of species amounted to 3500.* 

Of Dr. Wallich, the present superintendent, we moat liot 
in this place speak as the feelings of private friendship 
might otherwise dictate. He entered upon his arduous 
office in 1815, and his indefatigable energy and scientifie 
perception have only been equalled by the devotedness with 
which he gave himself up to the duties of his. situation. His 
exertions, it has been observed, have rarely been exceeded 
ui any country, and certainly have never been paralleled in 
a tropical climate, " At his Suggestion, the directors of the 
East India Company placed the garden-establishment upon 
a footing far suipassmg any thmg of the kind known in 
Europe. The spot of ground is no less than five miles in 
ckcumference, and upwards of three hundred gardeners and 
labourers are employed in the charge of it. Gardens in 
connexion with it have been fonfled in other remote parts 
of the Indian possessions ; collectors have been sent out to 
discover new and espedally useful plants, and the residents 
and other gentlemen attached to science.were invited te 
send the vegetable productions of their respective districts 
to Calcutta, both in a living and dried state ; and among 
these the honourable Colonel Gardner, for a long time the 
company^s resident at Sylhet, furnished most extensive and 
valuable collections, f 

The result of this enthusiasm has been a most noble and 
extensive collection, not only of living plants, which have 
been freely distributed, but of preserved specimens, which 
were transmitted from time to time to the company's mu- 
seum. The herbaria, in fact, communicated by vaiious 
individuals from all parts of India, and amassed by Dr. 
Wallich himself in his excursions to Nepaul, to Singapore 
and Penang, to the kingdom of Oude, the province of Rohil- 
cund, the valley of Dejrra, dec, and lastly, to the court of 
Ava, the coasts of Martaban and Tenesserim, became se 
extensive as to contain nearly nine thousand species, and 
an almost incalculable number of duplicates. ■ 

A voyage to Europe having been pronounced indiiqpensa- 

* Book. Bot. llise., vol. iL t /MdL 
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Hbly neeessaty for the reeo^erf of ^r. Wallich's health, whieh 
'had become greatly enfeebled by repeated attacks of fever, 
he arrived in England in 1838, bringing with him the greater 
part of his enormous collections, in order that he might de- 
iiveT them in person to the court of directors. Two great 
objects immediately occupied his attention. The first was 
the arrangement of the collection ; for with a princely libe- 
mlity and doe appreciation of the value and ikhportance of 
natural science, the directors empowered him to proceed to 
the distribution of the duplicates among the principal public 
and private museums in Europe and America; and this 
laborious yet pleasing task he proceeded at once to effect. 
It is, however, yet more delightful to reflect, that the gene- 
rosity of the company has been everywhere met with an 
'equally generous sentiment of gratitude, upwards of thirty 
of the most eminent botanists in Europe having come for- 
ward to undertake the publication of monographs of the 
more extensive and interesting families.* Thus will a 
splendid series of Asiatib plants, brought together at great 
labour and expense, be rendered available to the progress of 
science in the shortest possible period of time. The second 
object of Dr. Wallich's attention immediately after his arri- 
val in this country, was the preparation of a magnificent 
work upon Indian plants, of which two volumes in large 
folio have already appeared under the patronage of ihe East 
India Company ; and which, for scientific details and ex- 
quisitely-coloured plates, are worthy of appearing under 
such auspices, and of perpetuating the name of their most 
estinnable author.f 

We cannot terminate this brief notice witliout mentioning 
•another excellent friend, Dr. Richard Wight, whose name 
will ever be associated with the cause of Indian botany. 
Besides contributing very largely to the herbarium brought 
home by Dr. Wallich, he has for a considerable time em- 
ployed two collectors and a draftsman at his own personal 
cost, and has returned to his native country with a finely- 
preserved collection of nearly 4000 species, and 100,000 
specimens, all gathered in the presidency of Madras. It is 

* Wall. PI. Asiat. Rar., pnn^e. 

t The work alluded to is the PtantcB Aslatica Rariores, or Deserip- 
tfons and Fijnires of a select ^'u^lber of East Indian Plants, by N. Wat- 
lld^M.et.Pli.D. 
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Dr. Wight's iotention to pQlttili lui diaeowiM, and in the 
distribution of his duplicatos to follow the exansjple of tibft 
East India Company. 

It is extremely difficult to fonn an estimate of the pcobable 
ieztent of the Indian flora,'- the vegetation of many parts of 
the country being entirely unknown, and almost everywhere 
very imperfectly explored. In fiut, in the reaaote dutiietSy 
little more has been done than to follow the eooRMS of 
rivers. The herbarium in the museum of the East India 
Company contains about 90(K> spedes, including liiose known 
and described by Roxburgh in his manuscript catalogue, 
most of whidi were at that time new. To this wnooot 
remain to be added a eousiderable number of new species in 
t^e collection of Dr. Wight. It is the opinion of the latter 
gentleman, that when 1^ returns to India he shall be able 
to collect BM many species iu the preddency of Madras alone 
as we possess at (nesent from the whole of our possessiona 
there. Dr. Waliich obtmned, from his own personal exer- 
tions in the valley of Nepaul aiid within an «rea of about 
sixty miles in circumference, upwards of 2500 spedes* 
Twelve months was the space of time devoted to this labour, 
and it cannot be suppossd that he succeeded in discovering 
all the vegetable productions of that district. From these 
and other data, it has been calculated by Dr. Waliich that 
we are not acquainted, at the present moment, with more 
than the dighth part of the ^ora of India ; an estimate by no 
means improbable, but wliidi gives to India, it^lf as many 
species of plants as we find described in botanical works. 

By the discoveries of Dr. Watfich and his zealous coadju- 
tors, a great accession of knowledge has been gained re- 
specting the geographical distribution of many natural fami- 
lies of plants ; and although this will be developed in a more 
perfect and useful manner when his collections shall have 
been described, yet even a list of those families vdnch have 
been ascertained to belong (as iar as we know) exclusively 
to India, or to abound, or to have their maximum in that 
country, will not, we hope, be without interest to the bo* 
tanical reader. 

The following families are iexdusively Indian : — Ohkna- 
cec (confined to the island of Madagascar), Dipterocarpee, 
Memecylee, Alangiee, Aquilarinee, Stilagines, Bresaces 
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(eaoBned to Mad^MCvX Hydroeewe (ounfined to tlw idsad 
flf Java,) Nepenthes ^India and Chuui). • 

The following fiunilies either abonsd in epecies or hxw 
Hkeiz maximoxn in India :-^ 

AraliaoeO) Nelumbones, Capparidei;, Flaoonrtiaces, 
Anonacec, Mjriaticee, DiUeneacec, JjMtfnem, Menisper- 
mee, the true Sterculiaoes and the eedion Dombejaces of 
the game family, Moiin^ee, £leocai|>ee, Saliearic, Myrta- 
ceiB, Combietaceffi, Santalacec, Olacines, LegominoMe, 
ViUcetdy Artocaipes, Euphocbiaoea, Celastrines, Rham- 
nee, Sapindaces, Vites, Meliaoee, Cedrelec, Aursntiace«» 
Connaracee, Amyiides, Burseiaoev, Anaeardiaeec, Och- 
naces, Balsaaninen, Begoniaces, Piperaeee, Cuenrbitaoea, 
Cinchonacee, Loianthie, Loganiaoee, AeclepiadeB, Apo- 
cinesy Convolvulacee, Ebenaoee, Jaeminee, Myrsinec, 
Cyitandraces, Bigttoniaoee, Cycades, Commelinete, ^Scita- 
minec, Smilaces, Pandanes, Asoidee. 

We are precluded by the limits of tibia article fiom enter* 

ing into a^y details relative to the proportion which the 

numb^ of species in the difierent fieunilies bears to that 

found in other parts of the world. Such oaleolations, be- 

fiideSy could we even intioduoe them, would be far from 

aatia&ctory, if drawn from such partial data. The number 

of specie^ in some fiuniUes is, however, already known to 

he very large. In the h^rbuium brought together by Dr. 

Wallich, there are about 750 Leguminosie, 600 Cinchonacea^ 

nearly the same number of Filices, about 800 Euphorbiacea^ 

300 Orchide€Bf and 300 GraminetB ; while, if we select a few 

of the genera, we shall find him to possess 114 species of 

Conyza, 105 kinds of Fictu (fig), 80 of ConvolvuhtSj 86 of 

Ruellia^ 78 ofJustidOt 7S of Cyperus, 46 of Uriica (nettle), 

43 of LorantJuUt 40 of Laurus, 30 of Tetranthera^ ^7 of 

Jtiibu» (bramble), 26 of Quercus {(nk), 11 of Fisoem (i^is- 

tletoe), &c. 

The vegetation whidi bharacterizes an Indian landscape 
depends upon so many ciicnmstanoes, and varies so much 
according to situation and elevation, that it is not easy to 
convey more than a generaWmpression by means of wends. 
The warmer parts partake more or less of the features of a 
tropical, — the colder ones of those of an alpine flora. In 
the low grounds bordering the seashore, especially of the 
peninsula and islands, the cocoanpdm, with its lofty, straight 
Vol. Ill— L 
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and naked stems and feathery tuft of arching leaves, forms 
large groves, and, often lining the coast for many miles in 
«accession, is a striking and conspicuous object. Sandy 
tracts of country on the seaside also produce various species 
of AcaciOf whose finely-divided foliage is one of the first 
attractions to tht eye of the stranger. In such places the 
Euphorbia anttquorum is common — ^an odd-looking, three- 
cornered, and thorny kind of spurge, the juice of which is 
supposed to furnish the Burmese with poison for their spears 
and arrowy. One of the most frequent and pleasing features 
in the landscape throughout Hindostan is the luxuriant and 
umbrageous mango-tope, yielding alike shade and subsist- 
ence to the inhabitants. The mango {Mangifira Indica) is 
a large tree with foliage somewhat resembling that of the 
Spanish chestnut, and producing a fruit which is said to 
vary in shape, colour, and flavour as much as apples do in 
Europe. The fruit is brought to Europe in an unripe state 
as a well-k^own pickle ;- but in India it is esteemed a deli- 
•cacy by the rich, and a nutritious diet by the poor. Accord- 
ing to Forbes, mango and tamarind trees are usually planted 
when a village is built. *< Some of the plantations or topes 
are of such an extent, that ten or twelve thousand men may 
encamp under shelter. It is a general practice, when a 
plantation of mango-trees is made to dig a well on one side 
of it. The well and the tope are married — a ceremony at 
which all the village attends, and large sums are often ex- 
pended. The well is considered as the husband, and its 
waters, which ave copiously furnished to the young trees 
during the first hot season, are supposed to cherish and 
impregnate them."* 

No .country in the world produces so large a number of 
forest-trees as India ; many of them of the highest value 
for timber, and, unlike our European trees, often distin- 
|ui8hed for ample leaves and large and fragrant flowers. 
Nothing can be more glorious than the appearance of an 
Indian scene during the period, or soon after the rainy 
season, when the whole country is replete with fragrance 
and verdure ; when many of tke more delicate herbaceous 
plants, which had vanished, or languished under the intoler- 
able heat, put forth their blossoms of every hue with aston- 

* ForiMs't Orieatal Memoin. 
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ifihingr rapidity, and seem by their wild luxuriaDce to ex- 
press their joy and gratitude to the great Author of nature. 
An endless variety of shrubs adorn thelhedges, which are 
often formed of some kind of Euphorbiaor the. odoriferous 
Pandanugy while cucurbitaceous plants, and a vast number 
of -bindweeds and* other climbers, interlace their flexible 
branches, overtop the hedges, and decorate even lofly trees 
with festoons of living drapery. A species of Trickozanthe* 
ascends to the tops of the highest trees, and produces a 
beautiful white flower with a fringed border, but which, ex- 
panding only in the night, is rarely see» ; while the abun- 
dant fruit, nearly as large as a small orange and of a vivid 
scarlet-colour, is very ornamental. So numerous are climlv 
ers of this description, that trees and shrubs are lashed as 
it were together, and the Indian forests or jungles often 
rendered impenetrable except to birds and wild animals^ 
■Where the silk cotton-tree {Bombay Ceiba) and the Decani- 
nee-bean {Butea superha) abound, the eflect which is 
produced by the crimsom blossoms of the one and the scarlet 
blossoms of the other has been described as inconceivably 
splendid. These, contrasted by their black stalks, observes 
Forbes in one of his poetic descriptions, give a brilliant 
ejSect to the western woods, which appear at sunset like im- 
mense foi^stsin a glow of fire. The cocoa-palmv has been 
already mentioned .as forming a remarkable spectacle on 
the coasts of some parts of the country ; other palms must 
not, however, be omitted in this picture, particularly, the 
palmyra-tree {Borassus flaheUiformis), one of the largest of 
the Indian palms, growing to fifty or even a hundred feet 
high, and surmounted by a circle ^f eneribous fan-shaped 
leaves. The Caryota urens, nearly as lofty as the cocoa-tree, 
has a trunk sometimes nearly three feet in diameter, and a 
twice-feathered crown of leaves. All these, however, yield 
in grace to the betel-nut-tree {Areca catechu), the po-ka' 
tshittoo of the Hindoos, — a palm cultivated all over India 
for the sake of tjie fruit, the celebrated betel-nut. The 
trunk of this beautiful palm is perfectly straight, forty or 
fifty feet high, and about twenty inches in circumference, 
smooth, and of nearly equal thickness throughout its whole 
length. ** There is a peculiar delicacy in the proportion and 
foliage of this tree,*' says Forbes, " which makes it gener- 
ally admired ; the Indians compare it to an elegantly-foxmed 
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and beaxitifiil woman." It will be at once fdt hem strik- 
ingly these pimcefl of the vegetaUe kingdom must charac- 
terize the aapect M those districts where thej most aboond. 
Nor must we forget to particularly admire in the scenery of 
this country the several kinds of Bttmbusa, all passing on- 
d€r the popular name of bamboo. The bamboo is a native 
of tropical regions, and though a gramineous plant, attains 
almost an arborescent character : it is firom thirty to a hun- 
dzed feet in height ; and, when bending grascefully before 
the wind, -is zS&tneA by Humboldt to be one of the most 
remarkable object* in a tropical landscape. 

The tanks and streams in India present a yariety of 
beautiful flowers, mostly belonging to the geneni^Nelwnbo, 
NympJuBOf and ViUarna, but going under the general de- 
nomination of water-lilies. These delight in a warm at- 
mos^ere, but the shade afforded by the surrounding groves 
is at the same time congenial to their nature ; and their 
broad blossoms of various hues, as they float on the sur^e 
of the quiet water, are the admiration of natives as well as 
of foreigners. 

As we leave the plains and ascend the hilly country, the 
vegetable forms are observed to change, and when we at- 
tain an elevation of about 5000 feet we begin to find a flora 
diaracteristic of a temperate region. **On arriving at 
vdiat may be called the mountains, though they are not 
separated from the tow hills by any distinct boundary, we 
have a very elevated region, consisting of one mountain 
heaped on another, and rising to a ^eat height ; so that 
when any fall happens in vfrinter their tops are for a short 
time covered with snow. The inhabited valleys between 
these are in general very narrow, and^ are of various degrees 
of elevation, probably from 3000 to 6000 feet of perpaadicnlar 
height above the plains of Puraniya. Of cocgrse they differ 
very much in their temperature; so that ttbme of thera 
abound in the rataa and bamboo, both of enormous dimen- 
sion, while others produce only oaks and i»nes. Some 
Hpen the pine-apple and sugar-cane, while others prodoee 
oidy barley, mUlet, and outer grains. The timber^trtfes 
consist of various oaks, pines, fixv, walnut, chestnut, hont- 
beam, yew, laurels, hollies, birches, Gordordasj Miehduu, 
Ac., most of them species hitherto annoticc»d by boCi^ 
nists."* 

* Hamilton's Account of Ncpanl. 
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Captain Raper, in his Survey of the 6ange«, when 
speaking of the vegetation at a great elevation, mentions 
smSilar productions, — especially a species of oak, bearing 
acoms as large as pigeons' eggs and of the same form, — 
and abundance of hazel and wainut-trees. 
* Of many other European genera we find representatives 
In these regions, exhibiting a physiognomy derived from 
their elevated situation, which strikingly correspbnds with 
that of species exposed to a similar temperature in other 
parts of the world. • Roses are found in the tropical, but 
more plentifully in temperate and frigid regions ; while 
brambles delight in the two latter. The genus Primula 
occurs at an altitude of 5000 feet ;^Andro8ace, which is al- 
ways more truly alpine, at 1,0,000 feet. On the Himmaleh 
range we find Creum, and several species of Ribes (cur- 
Jrants). Rhododendrons, Andromedae, and Gualtherias 
have a range from the temperate to the frigid regions. 
Rhododendron arboreum, the most beautiful species of a 
beautiful ^enus, rises among the mountains to the height of 
a tree, with a trunk of above twenty feet, bearing large 
clusters of vermilion-coloured flowers at the ends of the 
smaller branches. Rose-coloured and white vaHeties were 
found by Dr. Wallich on the very summit of the mountain 
Sheopur, in JVepaul, at an elevation of 10,000 feet. £ven 
the strawberry flourishes, and the nearly-allied genus Po- 
tcntilla furnishes among others two most remarkable species, 
P. formosa and atxasanguinca^ which, for the sake of their 
fine red flowers, have been transported from the lofty sum- 
mits of Nepaul to the flower-gardens of Europe. Among 
' these mountains we also observe a species of Cypripediuniy 
[ nearly allied to the European and American ones. C. ve- 
mutum and insigncy which differ so much from their con- 
geners, do not belong to Nepaul, as has been commonly be- 
lieved, but were discovered, as Br. Wallich informs us, on 
the mountains of Sylhet. At about 1000 feet above the 
Valley of Nepaul, the genus Ptni**, of vyhich eight species 
are known to inhabit these regions, becomes conspicuous. 
Some of them are worthy of particular notice, — especially 
the Pinus Deodar, closely resembling the true cedar, ana 
confined to great elevations ; the P. exceUa of the Pianta 
Asiaiica Rariores, a gi^ntic tree with cones nine or ten 
inches in length ; and P. Webbiana of Wallicbi also an im- 

L3 
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roenae oedai-like tree with paipte cone8> £rora which the 
Tartan prepare a kind of indigo. 

The discoveiy of a beautifol tpeeiea of pahn in the Val- 
ley of Nepaol matt he regarded aa an extraordinary phe- 
nomenon, and an exception to ^e general character of the 
vegetation of a mountain region. This pahn was foond hy 
Dr. Wallich in one circumscrihed spot, at an elevation of 
5000 feet above the level of the sea, and has been named 
by him ChanutrOfpM Mariiana,* after the celebrated Brazilian 
traveller and naturalist Von Martins, whose magnificent 
work on the Palms of Brazil fully entitles him to any dis- 
tinction that one man of science can confer on another. 

It is at an elevation similar to that of the Valley of Ne- 
paul that the beautiful and graceful family of ferns begin to 
develope themselves in prcMligiotts luxuriance and variety ; 
nor do they cease to ilouiish under an elevation of 10,000 
feet. Mosses, of which many very curious kinds have been 
forwarded to this country by Dr. Wallich, prevail for the 
most part in similar situations. Lichens are more sparingly 
scattered'than in Europe, and constitute, as in every other 
part of the globe, the limits of mountain vegetation. 

* Since tliis notice was sent topraw, we have raeeiTed the ninth fiuei- 
colua of .the Planus Asiatics Rarioresj in which tliis palm is ezqui- 
tritely figured flrom a drawing ezjbcated under the iinmediate inspectioa- 
of VooMiiititts. 
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CHAPTER VII. 

Some Account of a few of the more remarkahle Indiafi Plants^ 
\ in wkich the Species are arran^id according to the Natural 
Familiea to which they belong. 

Plants deserriog of particular Notice in the Families, Hannncolaeev— 
Magnoliacea — Malraceo— DijflerocarpeBD— €k>inbretacea»— Tliymeles 
— Santalace»— RosacesB— ^ I/e|;aminosa— Urtieec— Artocarpea: — Be- 
tnlinee — EuphorbiacesB — Cedrelee — Aurantiaceie — Anacardiacs — 
RperaoecB — 8apotei»-«yaIeriane»— CinclioaaeeaD— Loranthes— Apo- 
cyneflfr—VeriMmaoeflfr—Aaphodeien— Falift»— Graminea — Fexna and 
Acotyledonns Plants— Mossea-nAlsa— Fungi. 

BANUNCULACK^. 

In thi» family are four species of aconite, natives of the 
mountain ranges of Northern India. All are said to be 
virulent poisons ; but one of them in particular, the Aco- 
nitum ferox, of which a beautiful figure is given in the 
Plantce Asiatics Rariores, is celebtated, and would appear 
from various experiments to contain a principle nearly, if 
not quite, as powerful as strychnine, • the i£/7a», and woorara 
poisons. Acciording to Br. Wallich, it is probably the most 
deleterious vegetable poison of Continental India. The 
Sanscrit name is m»ha (poison), and Dr. Wallich has satis- 
factorily ascertained that a poisonous plant, alluded to by 
Dr. Ha^nilton in the following passage, and called hish or 
hikh by the natives, ds really to be referred to the present 
species. ** This dreadful root, of which large quantities 
are annually imported, is eqiially fatal when taken into the 
stomach or appUed to wounds, and is in universal use for 
poisoning arrows ; and, there is too much reason to suspect, 
Hot the worst of purposes*. Its importation would indeed 
seem to require the attention of the magistrates. The 
Gerkhalese pretend that it is one of their principal secnnties 
against invasion from the low countries, and that they 
could so infect all the waters on the route by which an 
«nemy was advancing, as to occasion bis certain destruc- 
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tion/** Upon this account it has been remarked by Wal* 
lich, " his statement of the belief of the Go^khas, that the 
bikh would protect them from foreign invasion, and Us 
opinion that such a kind of defence might be easily frus* 
trated, have been fully verified during the late war with Ne- 
paul. In the Turraye, or low forest-lands which skirt the 
approach to that country, and among the lower range of 
hills, especially at a place called Hetounra, quantities of the 
bruised Voot were throw|| iiito wells and reservoirs, for the 
purpose of poisoning our men and cattle ; the attempt, • 
however, was very soon discovered."! 

It is added by the same author, that the bikh is employed 
in the northern parts of Hindostan for destroying timers. 
Arrows poisoned with that drug are shot from bows fixed 
near the tracks leading to their watering-places ; and it 
generally happens tha^the animal is found dead at the lat- 
ter. The tuberous roots are imported into the plains, and 
sold at the rate of a shilling a pound. 

MAONOLIACE^. 

There are few genera in which the species are all so beau- 
tiful as in Ma^njolia. The family is a small one, and 
though its focus, as Professor Lindley has observed, is un- 
doubtedly North America, where the woods, the swamps^, 
and the sides of the hills abound with them, individuals 
straggle on the one hand into the West India islands, and ^ 
on the other into India, through China and Japan. A 
charming species, named by Wallich Ma^iolia insignis^ 
was fouiid by him at Sankoo, in the great valley of Nepaul, 
and on the mountain Sheopur, towards its summit, a spot 
which appears to be singularly rich in a splendid vegetation, 
for it was here where also grew the white and rose-coloured 
varieties of t)ie tree rhododendron, and the Quercus stmc' 
carpifolia, a tree eighty to a hundred feet high, and with a . 
trunk between twenty and thirty feet in circumference^ 
Even Magnolia insigins is a trpe of vast size, the trtmk 
being frequently four or five feet in diameter. When in full 
blossom, it is affirmed by its estimable discoverer to-be one 
of the most magnificent objects ever beheld ; the large, fra- 

* HsiniIton*8 Account of Nemiul. 
t Wallich*! nsntas Asisiiea Rariores. 
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gunk* and beantifal yeUowisli-white flowen are pndiiced in 
▼ast niuiiben amid the dark-green foliage, and are sne^ 
ceejt c d by oblong cones of purple capaules, from which the 
flcailet seeds aie sui^nded by delicate white threads. This, 
noble tree will bear, there is little donbt, the climate of 
Great Britain ; and to tiy the experiment, at least, is one of 
the many laodable objects to which Dr. Wallich looks for- 
ward on his return to India. 

The flower of the champacy which is either a species of 
Magnolia or Mickeha, is frequently praised by Sanscrit 
poets for its elegant appearance in the black hair of the Iii- 
dian women. A blue-flowering champae is said to exist ; 
bat the Bramins insist that it £wers only in Paradise. 

KALTACBJB. 

Malvaceous plants abound in the tropics, forming, a<^ 
eording to Humboldt, one-fiftieth of the flowering plants. 
In India they are Tery numerous, and many species are put 
to eoonomicai use. In China the well-known Hibiscus 
Rosa Sinensis is used by the people to blacken their eye- 
brows and the leather of their shoes. The different species 
of Gossypium which furnish the cotton of commerce, and 
MOjne oi which are cultivated in India, belong to this place. 
Hibiscus cannabimusj the gong-kura oi the Telingas, is' 
much cultiTated by the natives. According to Roxburgh, 
its leaves are used as an esculent vegetaSe, tastin? like ' 
sorrel ; and the baik is converted into a silbstitute for hemp, 
to which, however, it is in every respect greatly inferior. It 
is an herbaceous plant, from three to seven feet in lieiglii, 
with handsome flowers. 

DIPTBROCAaPKA. 

Thesaul-tree {Shareartbusta) va a magnificent and much- 
esteemed forest-tree ; it is indeed regarded as a staple 
timber of Hnidostan, and produces the Mst resin in the con- 
tinent of India f<H naval and other purposes. The natives 
abo prefer it to bum as incense in their temples. Lord 
Teignmoath and Sir William Jones coUecCed evidence of 
this tiee being employed in some of the supeistitioiis prac- 
tices of the country, vdiich are too interesting not to trans- 
cribe : ^ Tp ascertain with a degree of certainty the ar- 
sons guilty of practising witchcraft, the three following 
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modes are adopted : — 1. Branches of the saul-tree, marked 
with the names of all the females in the village, whether 
married or unmarried, who have attained the age of twelve^ 
years, are planted in the water in the morning for the space 
of fdor hours and a half; and the withering of any of these 
branches is proof of witchcraft against the person whose 
name is annexed to it. 2. Small portions of rice enveloped 
in cloths, marked as above, are placed in a nest of white 
ants ; the consumption of the rice in any of the bags, es- 
tablishes sorcery against the woman whose name it bears. 
3. Lamps are lighted at night ; water is placed in cups 
made of leaves, and mustard-seed-oil is poured drop by drop 
into the water, while the name of each woman in the village 
is pronounced. The aj^earance of the shadow of any 
woman on the water during the ceremony proves her a 
witch.*** Grains of rice are frequently resorted to by the 
deluded natives in other superstitious rites. When desirous 
of obtaining an answer to their prayers from any of their 
deities, they apply several grains of moistened rice to each 
side of the idol's body ; then, after relating all the particu- 
lars of their case, th^y entreat him to signify his gracious 
pleasure by allowing some of the grains to fall on one side 
or the other. If the grains fall from the wrong side, the 
image is unfavourably disposed, and the petitioner begins 
the ceremony anew. The grains are agaw wetted and 
applied ; and as they are just as likely to fall from one side 
as the other, he never eventually fails of success. 
• To Dipteroearpea belong some of the most splendid tree« 
of India. The genus Dtpterocarpus itself, the type of the 
family, is famous for affording the carjan, or wood-oil of 
the English ; that obtained from one species in particular 
18, according to information kindly communicated by Br. 
Wallich, equal to linseed-oil as a drying oil for painting, 
and superior to it in conservative properties. Six DipUro- 
carpi are enumerated by Dr. Wallich, and several are rep- 
resented in Blume's Flora Jaxaj of which D. triuervis and 
retusus are from one hundred and fifty to two hundred feet 
in height ; D. gpanoghei, one hundred feet in height and 
above t^n feet in dilameter ; D. gracilv^ equally thick, and 
one hundred and fifty feet in height. These trees must 

.. * Asiatic Resesrehes. vol. iv. 
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Ihenfore rank among the most noble ornaments, of an 
Indian fogreat, and deserve the appellation, *' arhores vastiM' 
-mmi^ Dryobalanops camphoroj or the Sumatra camphor- 
tree, silppo^ed by some botanists to be a species of Dipte- 
rocarpus, also rises to an elevation of one hundred feet, and 
is remarkable for yielding a kind of camphor, which is found 
lodged in cavities, a few inches wide, m the heart of the 
inrnk. The trunk of one tree yields from ten to twenty 
pounds of camphor, called te tantong* It is said to be 
more pure than th^ common camphor of commerce, which 
18 obtained from a kind of laurel, the Laurus Camphora. 

The Indian genera Hopea and Valeria are likewise 
referred lo this place ; the former, containing some magnifi- 
cent trees, was 'named in honour of Dr. Hope, Professor 
of Botany in the University of Edinburgh ; the latter is 
known for the resin it produces, which is said to resemble 
copal, and to be called by that name in India. The best 
specimens have the appearance t>f amber, and are manu- 
factared into ornaments. In its recent and fluid state it 
forma a good varnish. 

COMBRSTACC^. 

In this family are several plants extensively used in 
economy and the arts, some of which are produced in our 
Indian possessions. The most valuable is Terminalia Che- 
hulOf the cadukay of the Teliniras, native of the mountainous 
parts of the Circars. It is a Targe tree, with a wide-spread- 
mg, shady, evergreen head, producing an oval yellow fruit 
abont the size of a pigeon's egg. The timber is of consider- 
able size, hard and durable ; but the greatest use is made 
of the outer coat of the fruit, which is extremely astringent, 
by chintz-printers and diars. A kind of gall found on the 
leaves, and which is sold in every market, is also extensively 
employed to produce one of the best and most durable yel- 
lows obtained in India. Ink made with the assistance of 
the firuit is said to stand the climate better than that im- 
ported from Europe. TemdnaUa vemix is believed to fur- 
niah the celebrated Chinese varnish. 

From the bark of two or three species of DopAtrir the 
mtivea muiii&ctare a very good paper, ah account of mhxdk 
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wai poblithed by Dr. WaSieh in the Asiatie Kemuthet. 
As the infonuMtioii which he there giyee is cim o M and in- 
teiie8tinj|[) md ptobaUy nftw to most of gar xeaden, w& 
flhall hty it before them. The principal qpeciee inade nae 
of in the making of paper ii the Dttpkne cmmaivM, It is 
a Tery branching shnib, six or eight feet high, with lanoecv 
late shining leaves, and grow^ in the monnitainoiis ports of 
Hindpstan, from Nepaol to the province of Kemaoon. 7*he 
flowers are exqaisiitely fragrant, resembling Chose of the 
D. odora of our hot^houses. The paper manaiactared fironi 
the baik is of various dimensioos and texture. The finest 
kind measores ten feet in longth by four feet in breadth, 
and 18 manufectnnd chiefly in •Dotee, a provinee to the 
eastward of Kemaoon. It approaches in softness and size 
to that which is made in Chun, and Dr. WaUieh thinks it 
is not improbable that some of the latter ma^ be prodoeed 
fitom the same materiaL The following paitiealan are ex- 
tracted by Dr. Wallich from the MSS. of Lieotennnt H. R. 
Murray, fonning a part of that gentleman's ofiieial corres- 
pondence with the Military Board at 'Oaleutta : — *' The 
SetzBurooOj or paper-shrub, is found on the most exposed 
parts of the mountains, and those the most elevated and 
covered with snow, thnrnghoutthe province of Kemaoon. 
In travershig.the oak-forests between Bheemtah and Ram- 
ghnr, and again from Ahnora to Ohumpawat and down 
towards the river, it has come under the imme&ate obser- 
vation of the writer of these communications, that the 5ef- 
JBurooo, or paper-plant, only thrives luxuriantly where the 
oak grows ; so that it is not likely that it wiH succeed m 
the plams. It is hardy, and attains a height of five or six 
feet ; blossoming in January and February, and ripening 
its acrid red fnut about the end of April The paper pre- 
pared from its bark is particularly calculated for cartridges^ 
beinff strong, touffh, not liable to crack or break, however 
much bent or folded, proof against being moth-eaten, and 
not in the least subject to dampness from any change in 
the weather ; besides, if drenched or kept in water fer any 
considerable time, it will not rot. It is invariably used att 
over Kemaoon, and in great request in many parts of the 

1>lains, for the purpose of writing ftusubnamees or genea- 
ojpcal records, deeds, dbc, iirim its eztraoviinary dnra- 
Ufity.' It is generally made abont one yasd s^uarei aai 
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c£ thtee difiezcnt quatitief . TIm bett lOft is retailed at the 
late of forty sheets for a eiizr«At nipee> and wbdesala ait 
eighty sheets. The worst sort, however^ ia o€ aoaneh 
smaller siae» and retailed at a hundred and forty dieeta» 
and. whdesale at a hundred and sixty or ae^eaky for the 
rupee. The following is the v^ry simple process of maniik- 
facturing this, paper : — ^Afier scraping off the outer surface 
of the bark, what remains is boiled in fair water with a 
small quantity of. ihe ashes of the oak, — a most necessary 
|»art of the ingredientsy-^which has Uie effect of deaning 
and whitening the stuff. After the boiling it. is wadbed, 
and imnaediately beat to a' pulp with sm«3l mallets on a 
stone ; so that, when mixed up in a vat with the £urest 
water, it has the ap|>earance of flour and water. It is then 
spread on moulds or frames made of common bamboo* 
mets."* 

Daphm^ Gardnen^ anothet new species with fragrant 
flowers, described by I>r. WalUch, and nativa of the moun- 
tains of Nepaul, also fuznbhes materials for making a very 
superior kind of paper. 

SikHTALACEwS. 

Few Indian productions are better known than the san- 
dal- wood of commerce, — the product of a small tree, the 
Santalum aHum of Linnaeus. Highly prized, however^ »a 
this firagraat wood is in Europe for various kinds of cabinet- 
work smd ornamental articles, it is equally esteemed by the 
natives themselves. The best kind. is brought from the 
western coasts of India. When the tree, becomes old, the 
centre of the trunk acquires a yellow colour, great fra- 
grance, and hardness, while the exterior pi^t is less firm, 
white, and -without fhigrance. Among the Hindoos it is 
called chaTtd^mOf' axid is frequently mentioned in their most 
ancient books. An elegant Sanscrit stanza, says Sir Wil- 
liam Jones, of which the following version is literally exact, 
alludes to the popular belief that virms (veau^^a. according 
to others), or bamboos as they are vulgarly called, often 
take fire by the violence of their. collision^ and is ad^ssed, 
under the allegory of a sandal-tree, to a virtuous man 
dwelHng in a town inhabited by contending factions :•«- 

*■ itfiatic BesearcbM, vol. xUi. 
Vol. ni.— M 
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<*>Detiflit of th« worid, beloved cha$uUina, stay no lon^r in 
this forest, which is oTorspread with rigid, penucious 
MMt'oj, whose hearts are unsoiind, and who being them- 
selves confounded in the scorching stream ^f flames kindled 
by their matual attrition, will consume, not their own fami* 
lies merely, but this whole wood.** 

■ BOSACEiE. 

Most of the plants belonging to this beautiful family are 
found in the temperate ana cold climates of the northern 
hemispheve. In the West Indies only one solitaiy repre- 
sentative occurs, the Rubus Jamaicensis, In the East 
Indies, however, we find a richer flora, — ^the high lands of 
even the tropical part producing, according to Lindley^ 
twelve species of Ruhu9. Br. Wallich's catalogue contains 
an enumeration of sixteen diflerent kinds of Rosa ; twenty- 
seven Rubi ; two species of NeiUia ; ten of Spiraa ; three 
of Geum ; twenty-two of Potentilla^ one only of which 
belongs to tropical India, 6^c. Were we to include in this 
family the poMAcsiB, considered by Lindley as distinct from 
the true sosaCbjb,* we should be able to reckon in the Indian 
flora seven species of Pyruk (pear) ; eight of CoioneasUr ; 
two of Eriobotrys ; five of Photinidy dec. And among the 
AMTODALBA, also a distiuct family,^ according td the same 
anthor.t ten species of Cerasus (cherry) ; one of AmygdaluSj 
Sec From the petals of Rosa Damascena, is obtained that 
exquisite Indian perfume, attar of roses. This it is not 
unusual to adulterate, by adding raspings of sandal-wood 
during the process of distillation, or (as in Cashmere) the 
leaves of a sweet-scented gr^ss. It is worthy of remaiic 
that genuine attar is of no peculiar colour. The same 
loses gathered on diflerent days, but growing on the same 
piece of ground, and treated in the same way, yielding 
attar of an emerald-green, a bright yellow, and of a reddish 
hue. 

LBOUtflNOSJB. 

We have already had occasion to notice how large a 
number of these plants are ]^educed in British India. We 

* Lfnniean Tranaactions, vol. xUi. p. 93. 

\ Introduction to tbe Nataral System ofBotwy, p..8i. 
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liave now to add that there are few^ Ikmilies which fiimish 
more useful yegetablea for the service of mankind. Here 
we find many gums and resins, mmiy plants whose pods 
or ^eeds constitute a nourishing diet, or, from their asfcrin- 
gency are sougrht after b> the tanner and the dier. The in- 
digo, one of the most useful of all dies, is yielded by Itidi' 
gofera Indica, Some of our best timber is obtained from 
trees belonging to this family ; and, where no striking prop- 
erty has been discovered, the exquisite beauty of many 
others entitles them to our attention and admiration. Some 
of the finest leguminose timber-trees are perhaps to be 
found in the genus Dcdhergia, Roxburgh describes Ik 
latifolia as one of the largest mountain-trees of the penin* 
sula. The wood is known by the name of bla^kwoodf and 
is of a. grayish black with light-coloured veins, so heavy as 
to sink in water, close-grained, and admitting of the highest 

E>lish, which renders it.highly esteemed for furniture. Dr. 
Qxburgh mentions having seen planks of it from the Mal- 
abar coast full three feet and a half broad ; .and allowing 
nine inches of, white wood to have been on the outside, the 
circumference must have been fifteen feet, exclusive of the 
bark. Equally useful, and possessing the advantage of 
being one of tne quickest-growing timber-trees in the world, 
ia.Dalbergia Cissu, This wood, we are informed by Dr« 
Wallich, has no rival for purposes where toughness and 
elasticity are required to be combined. It does notspiinter 
when penetrated or perforated by a cannon-ball. Through- 
out Hindostan the naves, felloes, and spokes of gun-carriage- 
wheels are made of it in preference to any other. In the 
navy it is chiefly excellent for what are called crooked-tim- 
bers. For all these purposes it attains a sufficient size in 
thirty-five or forty years : this is proved by several trees: 
which were planted in the Botanic Garden at Calcutta ia 
the year 1796, and which have now an elevation of eighty 
Ui a hundred feet, and a circumference of fourteen feet. 
D, Cissu is found only in the north of Hindostan^^nd iii 
point of geographical extension, we are assured oy Dr. 
Wallich, is one of the most limited species we know of. 
At the same time it is abundantly proMo in throwing up 
saplings ; but though a forest produced in this way looks 
more promising than any other, the wood produced by sap- 
ling-timber is much inferior, and the greatest caution is 
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thenfon raqtiMI. This ipnftmmty to thiow up mpUngs 
is 80 striking, tkat no seedling ur^ever found witlim (iie; con- 
fines of a Ctssu ibrest, owing to the exeessiTe ioxiiriance 
of the groimd-shoots uid the thin and perishable nature of 
the seed. 

Butea FrondoM, a rather large tree with a crooked trunk, 
is one of those considered holy by the Hindoos, who call k 
PalSua* The leaves are twelve or sixteen inches l<»ig-, 
a>mpo8ed of three oval leaflets ; the flowers large and pen- 
dulous and forming rich racemes, — their ground-colour a 
beautiful deep-red shaded with orange and silvei^c^oured 
down, which 'gives them, a moist elegant appearance. We 
are informed by Sir WiUiam Jmies that the FaJUa^a is named 
with honour in the V^das, in the laws of Menu, and iu 
Sanscrit poems, both sacred and popular : it gave its name 
to the memorable plain called Ptassey by the vutear, but 
poroperly Pal&si. A grove of palasas was formerly toe prin- 
cipal ornament of Orishna-nagary where we Mill see the 
trunk of an aged tree near six feet in circumference. From 
natural fissures, and wounds made in the baik during the hot 
•eason, there issues a most beautiful red juice, which soon 
hardens into a ruby-coiouied brittle astringent gum, which 
may at some fiiture tame be applied to useful -purposes.* 
A beautiful yellow ^e is obtained from the flowers ; and 
I>r. Roxburgh mentions, that from the expiessed juice of 
the fresh flowers, which, after diluting willk alum-water, he 
evaporated by the, heat of the sun into a soft iextract, he 
procured a brighter wate^okrar than any gamboge he ever 
met with ; nor did it fade durmg a period of twelve months. 
Another species of BtUeOf B, mperba, is a veiy large 
climber, with a stem thicker than a man's arm, and bearing 
the most splendid flowocs, in such profusion as to render it 
one of the most gaudy vegetables known. They also yiM 
a similar die. 

The next plant that we shall notice in our setoction of 
legumioose species is perhaps one of the most interesting. 
This is the rice-paper-plant (:iEscky'nomeiie palttdosa)^ the 
Shola of the ^ngalese« Much Uncertainty has prevailed 
in regard to the real nature of the substance called ince- 
psqper ; and many people actually believe that rice enters in 

* Roxburth** Plants of Coromnndel 
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•ome Way or oiber into its composition. This, however, is 
an erroneous impression. Rice-paper is prepared, or rather 
simply cut oat of the stem of an herbaceous plant, towMch 
Roxburgh gave the name above mentioned. The portions 
of the stem which we have seen are iseveral inches in length, 
and from half an inch to above one inch in diameter, and 
entirely coiAposed, to the very centre, of a fine white cellu- 
lar tissue, marked in a transverse section with two or three 
delicate concentric circles, resembtin? those in the woody 
structure of dicotyledonous plants. In order, therefore, to 
procure a sheet of this substance, it is necessary to cut it 
in a circ/ular manner, unrolling it, as it were, like a scroll. 
We learn from an account published by Dr. Hooker,* that 
rice-paper was first' brought to this countiy from China, 
about twenty-five years ago, by Dr. Livingstone. The 
Chinese die it of various colours, and employ it ^chiefly in 
the manufacture of their artificial flowers. Formerly, the 
size of each piece was about four inches square, but they 
may now be had upwards of a foot in length and five inches 
in breadth. This curious vegetable is not, however, con- 
fined to China. "It grows," saiys General Hardwicke, in 
a communication to Dr. Hooker, " abundantly in the m&rshy 

{>lains of Bengal, and on the borders of jedls or extensive 
akes in every province between Calcutta and Hurdwar. 
The plant is perennial, of straggling low growth, and sel- 
dom exceeds a dianietef of two inches and a half in the 
stem. It is brought to the Calcutta bazaars in great quan- 
tities in a green state ; and the thickest stems are cut into 
laminae, from which the natives fonn artificial flowers and 
various fancy ornaments to decorate their shrines at Hindoo 
festivals. The Indians make hats of rice-paper, by ce- 
menting together as many leaves as will produce the requi- 
site thickness ; in this w^y &ny kind of shape may be formed ; 
and when covered with silk or cloth, the hats are strong and 
inconceivably liorht. It is an article of great use to fisher- 
men ; it forms floats of the best description to their exten- 
sive nets. The slender stems of the plant arebundledinta 
tascines about three feet long ; and with one of these under 
his arm does every fisherman go out to his daily occupation. 
With his net on his shoulders he proceeds to work without 

* Botanical Miscellany, vol. i. 
JkfJB 
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a txmt, and fltretohes it in tlie dee^st and most exUnaive 
.akes, suppoTted with this buoyant &got." 

In a plant of the leguminose family» and one of the ex* 
tenaiTe genua CroUUUSia, weJiave a very ffeneral sabatitute 
fbr hemp thnmghont the wanner parts of India, and even 
of Alia. This is the CrotalUnria junceOf or Sunn, as it is 
commonly called by the natives. Threads called pavitracot 
firom their supposed parity, have been made ftom it from time 
immemorial, and are mentioned in the laws of Menu. 
Msmy experiments were made upon the fibres of this and other 
Indian plants used as substitutes for hemp by the late Dr. 
Roxburgh ; and it was his opinion that sunn, when properly 
prepared^ was very neariy as strong as hemp, and for various 
reasons preferable to it in India. The plant grows to about 
eight or ten feet high. An acre yields, of the half-cleaned 
substance ^the state in which the natives carry it to market) 
about 600 potnds' weight, and sells for about a rupee and a 
quarter per maud of 80 pounds.* This is the only plant 
cultivated by the natives of the Coromandisl coast as food 
for their milch-cows during the dry season. Roxburgh also 
says that he found it by experience to be very nourishing, 
and to produce more nulk than most other fodder. It per- 
ishes after bearing two or three cuttings. 

The last genus we shall notice is Acacia, well known for 
its airy and elegant foliage. Several species are highly 
prized on account of their useful properties, particularly A, 
Arahica, a pretty large tree, and abundant m most parts 
of India. Besides yielding the greater part of the gum- 
arabic of commerce, the wood is valued for its strong, tough, 
and durable qualities ; it is excellent for knees and crooked 
timberiA in ship-building, for the wheels of carriages, and 
other purposes. The inner bark ia a most powerfd simple 
astringent, and is not only employed in tanning, but to die 
various shades of brown ; while the unripe seed-pods are 
used by the inkmakers. The gum is in great request by 
diers and chintz-printeis. Acacia leucopUaa, as large and 
as handsome a tree as the presedinff, furnishes an astrin- 
gent bark firom which the natives distil an ardent spirit. 

* Formiicli interesting infonnatioiioD this subject, see *' Obseirations 
of the late Dr. Roxburgh on the various Specimens of Fibroas Vege- 
tables the Produce of India, which may prove vuloable Substitutes for 
Hemp and Flax." 
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The fip6thlniic» after haviiigbMncni in piMMiisl^tBieiiM 
mth water» pidm-juice> and a Utile coaise Ba|rar. Wben 
the feimentatiofl is at ate proper height» the Uquor is die* 
tilled and the spirit dralwa off. From a third species, whose 
^rood is of linconunon hardness, the Bnunins are iocus- 
tomed to kindle their sacred fire by robbing two pieces of 
k togetheSi 

) VJtTIckiB. 

India is singularly rich in plants of this family. Br. 
Wallich's catalogue contains 47 species of Urtica (nettleX 
while in Sprengel's edition of the Systema VegetabiUum^ 
the total nomber ameonts only to 111 species. Fourteea 
epeciea of Procris are also enumeiMed in the same catalogae^ 
Several oi the Indian nettles have been substituted for h^n^ 
by the natives, and experiments have been made upon the 
fibge» with a view of ascertaining its real value, but without 
much flueoess. The Urte'ca ^enocutWma of Roxburgh is tha 
most useful species fox this purpose, and indeed is cultivated 
^ the inha bi t ants of Rimgpoor for the sake of the fibres 
«f Its baik, of which they make their fishing-nets. It is 
the haaikkwra of that district, and the rwmy of the Malays* 
*rhe plant giows firom cuttings, and the fibres ure certainly 
very fine and strong, but the cleaning is a tedious process. 
£veiybody is acquainted with the effects of the sting of 
the common European nettles, but they can hardly fonn an- 
idte of the consequences which arise from handling somd 
of the Indian species. Professor Lindley mentions a 
etrikmg example in the case of M. Leschenault, who de- 
scribes the effect of gathering Vrtica crermlata in the Bo* 
tanic Garden at Calcutta. Tae account is contained in the 
sixth volume of the.ilf^moire< da Musium ; but as we have 
not that work at hand, we shall quote Professor Lindley'e 
own wonls. " One of the leaves (says M. Leschenault) 
slight!^ touched the first three fingers of my left hand : at 
the time I only perceived a slight pricking, to which I paid 
no. attention. This was at seven in the morning. The 
pain continued to increase ; in an hour it had become in- 
tolerable ; it seemed as if some one wafl rubbing^my fingers 
with a hot iron. Nevertheless there was no remarkable 
appearance ; neither swelling, nor pustule, nor inflamma- 
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lion. The pain rapidly spread along the arm as hx as the 
annpit. I was then seized with &qllent sneesing, and 
ifvith a copious mnninff at the nose, as if I had oa^^t a 
violent cold in the head. About noon I expenenoed a paia!> 
iol contraction of the back of the jaws, which made me fear 
an attack of tetanus. I then went to bed, hoping that re- 
pose would alleviate my sufiering; but it did not abate : on 
the contrary, it continued during nearly the whole of the 
following night ; but I lost the contraction in the jaws about 
eeven in the evening. The next morning the pain began 
to leave me, and I fell asleep. I continued to suffer fat two 
days, and the pain returned in full force when I put my 
hand into water. I did not finally lose it for nine days.''* 
These effects did not arise from any peculiarity in the oon* 
■titntion of M. Leschenault, for a'worionan in the garden 
was aflected in the same way. There is, however, a nettle 
in Timor, called daimn setan^ or devil's leaf, the eflccta of 
which are said by the nativee to last for a yeai^ or even to 
cause death itselff 

CanMhiB MoivfoOy or the comibon hemp, another plant of 
this family, is less known out of Europe for its usefbil fibre 
than the intoxicating and stupifying qualities of its leaves; 
The Hottentots resort to it for the purpose of inebriation, 
and call it dMha, By the Turks it is named mtdaek ; by 
the Persians beng. In some parts of India, among Buro- 
peans at least, it is known by the name oi hhang^ and is 
consumed very generally by the natives, especially in -the 
northern parts of Hindostan. It was formerly put to the 
vilest purposes. "State-prisoners in. Mysore," says Dr. 
Fryer, a writer in the latter part of the las^ century, « are 
sent by the king's order to a place of punishment, where 
the. keeper, being informed of the heinousnessof the crime, 
mingles for them a drink made of bbang, the juice of a» 
intoxicating sort of hemp. This at first they refuse ; but 
on receiving the addition of some duiryj made from the 
deadly aolanum, called poss, it makes them so foolishly mad, 
that, after a week's taking, they crave it more than ever 
they nauseated.''^ 

♦ Introduction to the NattiTal System, p. 93. t Lindlsj 

% Pr. Frysr's Aeooont of East India and Persia. 



To the genus firom which the name of the ftmily has heen 
faoRDwad bebngfl the i^eU^knowB bread-£niit (Artocainut 
sncMft),* and the jack or jaca {ArtCcarpvs integrifolU). Tha 
former a« well as the latfeer is said to be found m India, b»- 
akies eight other species, as appears from Dr. Wallich's 
caCaiogiie. The bread-firuit-tiee is about forty feet in. height 
having a trank commonly from one to two feet in diametei^ 
and a large umbrageous head. The dark-green and glosajr 
leaves grow to a ^eat size, even two or three feet^ in len^;th 
by fourteeh or eighteen inches in breadth. According to 
Mr. SUis, the trqnk is sometinkes two or three feet in diame- 
ter, and rises from twelve to twenty £eet without a branch. 
Speaking of this vegetable, the same author says, ** A fine 
stately tree, clothed with dark shining leaves, and loaded 
with many hundreds of large lightrgreen or yellowish- 
eoionired fruit, is one of the most splendid and beautiM 
ol^Secia to be met with among the rich and diversified sceneiy 
of % Tahitian landseape. Two or three of these trees are 
eflen seen growing around the rustic native cottage, and 
eabowexing it with their interwoven and prolific branches. 
Th0 tree is propagated by shoots from the root : it bears ia 
about ^ve years, and will probably continue bearing foe 
fifty."! The fruit, which, in the South Sea islands at least* 
is produced two or three, or even four times a year, is some- 
thing like a roundish or oval melon, with hexagonal nuuks* 
and six or eight inohes in diameter. The seedless varied 
is most esteemed, and its substance, when roasted, resem- 
bles the crumb of wheaten-bread. The bread-fruit wa« 
called by Solander the most useful vegetable in the world ; 
and £llis, the excellent missionary, considers it the staff of 
life to the South Sea islanders. Its praise has been sung 
b^ a noble poet, who has ** married to immortal verse'Vless 
interesting and less innocent subjects. 

"The bread-tree, whicb, without the ploogbahaie, yields 
The anreapM harreet of Tmnintm'd fields, 
And bakes- Its unadulterated loaves 
Without a ftirnaoe ia imparchaa^d graves^ 
And fiinga ofi" fltinine from its fertile breast ; 
A priceleea market fbr the gathering gneat." 



* Botanical Magasiaa, <ab. 16$0,487(]^ and 1871. 
t EUia's PolyiMiiaa Beeearvlies, vol. i. ^ SU. 
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The wood of the tiee ii Qsetal^aiid equally so the gfini 
that exudes from it. 

The jaca* is ajarger tree thaA the preceding, the tnadc 
being, according to Roxburgh^ from eight to twelve lieet in 
circumference. The fruit is oblong and yery large, sixty or 
seventy pounds in weight, and containing several hundred 
4eeds three or four times as large as almonds. As an article 
of diet it is not much esteemed, though the natives of CeyI<Ri 
eat it freely. The milk-like juice which the plant gives out 
when wounded, in common with many others of ltl( tribe, is 
so teuHcious as to form good birdlime. The whole aspect 
of the jaca is extraordinary when seen for the first tune, 
bearing,' as it does, its << ponderous fmit of the weight oi 
sixty or seventy pounds, on the trunk and arms,— rhuge de- 
formities for the lap of Fiora.*H 

To the present family belong also the fig {Ficus), and the 
mulberry (Morus) ; 6i the former of whidi we have in Dr. 
Wallich's catalogue 105 species, of the latter eight species. 
Of the Indian figs very few indeed, we believe, are e<ybte. 
Ficiis glomerata, we are however told by Roidburgh, pro- 
duces fruit in dusters nearly as large as the common fig, 
which is eaten by the natives, but not found palatable by 
Europeans. The most interesting species of this genus ia 
unquestionably the banian-tree {Ficus religiosa), regarded 
with religious veneration by the Hindoos, because they 
believe their god Vishnu to have been born under it, and 
because they consider its long duration, and outstretching 
arms, and overshadowing beneficence as emblems of the 
deity. Temples are ojflen, frx>m the same cause, erected 
near it, and images often planted under its shade. The 
most peculiar uiid striking feature of this remarkable tree is 
the property which it possesses of throwing out supports 
from the horizontal branches, which take root as soon as 
they Teach the ground, enlarge irito trunks, and, extending 
branches in their turn, soon cover a prodigious extent of 
ground. No tree can accommodate itself better to the situa- 
tion where it happens to vesetate. According to Forbes, it 
frequently shoote from old walls and runs along them. 
" On the inside of a large brick wall one of these trees lined 

* Botanical Magazine, tafx S833 and 2834. 

t GuHdiDg's Account oftbe Botanic Garden in tbe Island ef St Viueeot. 
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llie whole drcumfexence of the internal spatee, and thus 
actually became a tree turned inside out" It has sometimes 
been kn6wn to enclose the trunks of palms or other trees, 
and has then received the name of the wedded-banian. A 
curious fact was communicated to us by Dr. Wallich, which 
still further illustrates its singular propensity to propel a 
shoot into every accessible quarter. A banian-tree in the 
Botanic Garden at Calcutta had extended a branch across 
one of the walks, and in due time a support thrown out by the 
branch took root and grew into a trunk on the opposite side 
of the walk. The original branchvuow the connecting me- 
dium between the two trunks, happening to decay, an order 
was given for its removal ; but it was ascertained that the 
offspring, finding the link between itself and its parent about 
to give way, hsul actually begun to send forth a healthy 
shoot along the centre of the decayed and yielding sub* 
stance. It is hardly necessary to add that the order was 
rescinded, and the two trunks are again united by what in 
this case may be metaphorically termed reciprocal affection. 
On the banks of the INferbudda is a celebrated banian-tree ; 
and thcnigh much of it has been swept away by high floods^ 
what still remains is near two thousand feet in circumfe- 
rence, measured round the principal stems ; the overhanging 
branches which have not yet thrown out supports cover a 
much larger space. The large trunks of tms single tree 
amount to three hundred and fifly, and the smaller ones 
exceed three thousand. Each of thei^ is constantly sending 
ibrth branches and hanging roots, to form other trunks, and 
become the parents of a future progeny. This tree is called 
cuhheeT'-bttrr by the Hindoos, in memory of a favourite saint, 
and has been known, in the march of an army, to shelter 
seven thousand men beneath its shade.* The leaves of this 
species are broadly ovate with a very long point, and, inde- 
fwndent of the foot-stalk, not more than five or six inches 
in length ; the fruit very small, of a bright scarlet^olour 
when ripe, and said to afford susttmance to monkeys, squir* 
rels, and birds. Milton has admirably described the banian* 
tree in its principal phenomenon ; but if it was indeed, as 
he makes it, the fig-tree of the book of Genesis, the leaves 
^th which he invests it must have been larger in those 

'^ Forbes's Orieatal Mtmoin, 
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ttifi degeBMaie foliage which, we now see. 

<* So ooanwdl^ be, and both together went 
bue the thickest wcx>d ; there soon they ehoee 
Ite A|f<tinee; not that kind (or fruit renown'd, 
Butaach as at thia day (o Indiaaakaown, 
In Malabar or Deccan spreads her arms, 
Branching 80 broad and'Iong, that in the ground 
Tha handid twifstake root, and daugfatera grow 
About tha niother-tiea, a piUar^d ahade. 
High oTerarch'd^ and echoing walka between : 
f There oft the Indian herdsman, shunning beat, 
ShaUara in eool, and tends Ms pastvring herds ^ 

At loopholaa cut through tbickaat shade : thesa laaTes 
Tlwy gathar'd, broad as ^nww■onian tatfa." 

. BETULINEJB. 

Tlie northern parts of Hindostan have famished l}t* 
Wallich with four new species^ of birch {BehUa\ and one 
of the allied genus alder {Alnua), The bark of Bttdit aem^ 
nunata^* like that of B. paptfraceot or the canoeANieh ef 
America^ is applied to economical pistpoaes.by the natives. 
The epidermis, according to Dr. WaUicht is ensple^ed hf 
the mountaineers for Writmg upon instead of paper. Large 
quantities are brought down into the plains Ibr eevenig 
the inside of the long flexible tubes of the appataAvettm 
£>r smoking tobaeco, called hooka. The Sanscrit name fiir 
Hrch is bkaorja ; and Blr. Graves Haugfaton, oriental ex- 
aminer to the honourable East India Company, obaervee 
Br. Wallich, << is of opinion that the werd hkocnjtL m the 
etymon of birch, and that it is one of the many ^[Hroofeof the 
descent of the Saxon part of the English, language from tlte 
Sansciita." 

BVP1I0RBUCBA. 

We hare afa«ady mentioned that about three hundred 
epeeiee belonging^ to this femily have been brought firom 
In£a by Dr. Wamch, among which are very many belong- 
ing to that difficult genus PhyUantkus. Various species of 
Cbtftia are esteemed for their hard and durable wood of a 
led or pink colour. RotiUra tinctoria of Roxburgh yielda 
a valuable die. It ia a middle-sized tree growing in the 
BBMBilaiiieus parts of the Circars, having an erect trunk, and 



* Plants AMMm Karieni^ vol. U. tab. 109.J: 



\ 



REMjUOUBLE j(HUKGE-TREES. 14§ 

fKtodadaag noaam of cap^et about the stw of a dheoTt 
each of wfaicli is covesad wU2i a quantity oi icd powder* 
Tlua powder ia carefiOly buoahed off the i^ capsules, and 
constitates a oonaideimble bianeh of commeice from thoaa 
p«r;t8 of the Circars, being purchased by the mcorchanta 
tnimg to Hy drabad and other interior parts of the peninsuk» 
It is said to die silk of a very beautiful, bright, and dnraU* 
omnge or flame eolour. The botanical reader will be awam 
Aat the genus MatOara of. Roxbui^ is not the RoUlera of 
VahL The former is supposed by seme botanists not to b« 
^K s Hnct fiom Trewia of Xinnsiis. 

CSDEXL&B. 

SvneUma fthrifitga and ehloroxi^Um fiumish exoeUoii 
timfacK. The fbnner is the redwood-tseo of Coromandei, a 
verj large tawe with a lofty, thicks and strai^t trunk. Tka 
wood is of a duU-red epkiai^ leaiazkahly £ufd and hevrf^ 
^ mad by the natives as the most dniabie kind they knoiur 
for all the wood-woik in their temples. & eUoroxJiem is a 
native of the mountamoos parts of ^ Ciiesrs, and u leport^- 
ed bj Roxburgh to be of a deep-ydlow colour, exeeedingly 
cisae-grained, heavy, and durabie, and to come nearer to 
boxwood than any other wood he had met with. 

. > < 

The oiange tribe, so peeuhariy Indian, is now, is legasd ' 
to the orange, the lemon, the lime, and the shaddock, dis^ 
parsed over the rest of the tropics ; and althoush these plants 
aro the most interesting ones that belong to the family, they 
are too feinihar to our readers to require that we iriiould 
devote Xo them any poitioa of this lunited article. We- 
rtttU therefore, aftor saying a veiy few words renpeeting the* 
acanga-tree, proceed to notice two or Uuree tess-kmram 
piaBts. We can form no Idea of the^size and luxniiance 
whieh the oraage^ree is «apiMe of i^taining by the spedk 
■KM odtinted with so mudi attention in Ihis sorthem 
dimate. It is said that in Spain there an. old eiange4ia« 
Ibrminff large timber. " In the convent of St. Sabina at 
fiooMUMveisan^rangs-tTCethiilyHmo feet high, whseh is 
said to be six hundred years old ; and at Nice, In 1788, theaa 
was a tree which generally^bore five or fix thousand oranges^ 
which was more than fifty feet high, with a trunk that le* 

Vol. III.-:«N 
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qaifed two mon to einbnee it*** Lindley mentioiis, whan 
flpeakiiig of the productiveiMM of the orange-trae, that a 
■mgle tree at St. Michael's hae been known to piodace 
90,080 orangea fit for Mcking, exclunTely of the damaged 
fimk and the waste, wnich may be calculated at one^biid 
more. " The duty upon oranm is 68,000/. per annum, at 
the rate of two and sixpence ror a package not bxceedin^ 
£▼0 thousand cubic inches. Assuming the cubical con- 
tents of an orange as ten inches, there are fire hundred in 
each package ; and thus we see that 272,000,000 of thia 
fruit are annually imported, allowing about a dozen per 
annum to every individual of the population." t 

JEgle Marmelot is a pretty large tree in the mountainous 
|>artsof the Coromandel coast, producing a sort of berry of 
the size of a largte apple, which is a wholesome, fragrant^ 
and delicious fruit Within this fruit are from 10 to 16 
cells, containing, besides a few seeds, a great quantity of a 
Tery tenacious transparent giut^n, which may be drawn out 
in threads of one or two yards in length, and so fine as to 
be seazcely perceptible to the naked eye ; when dry it is hard 
and transparent. In the island of Ceylon a perfume is pn^ 
|mied from the rind. The wood-apple (Feronia elepharUum) 
is another fruit, the pulp of which is universally eaten on 
the Coromandel coast, according to Roxburgh, though Foffoes 
•ays it is acid, fiiU of seeds, and only eaten by the poorer 
tiatives.. Externally it is circular, hard, and woody, and 
about the size of an orange, with the smell of a mellow ap- 
ple. The tree is a large beautifiil evergreen, bearing at the 
aame time blossoms and fruit, the latter of which hang at 
'the extremity of long slender branches, that bend with their 
weight. The last plant of the or^ge family which we ahali 
notice is Bergera Kcmigii^ a smidl tree growing in the 
mountainous parts of the Circars, but cultivated in gardens 
4oir the sake of the leaves. These are used both in a fi»ah 
and dried state for mixing with the curries of the natives, 
«f wlueh they fi>nn a principal ingredient, and are to be 
^Mmd in every bazar. 

Ai *J^S^ ^ Eatwtaiiiiaf Knowledfs, onHw nicherity of Risse, vd. 
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ANACARDIAOBJE. 

One of the most intereating individuals in this fiunily is 
ihe^Mdanorrhaa imtaia^ of which an excellent plate ao4 
ample account are given by our friend Dr. Wallich in the- 
Planter Anatk(B Rariores. It is an enormous tree, with 
fine massy foliage, and splendid clusters of dark rose- 
coloured involucres, which at first sight looked like the bios* 
soms. Its known geographical range is from Munipur, in 
lat. 25° north, long. 94^ east, to Tavoy, in lat. 14^, long. 
97^. Every part of it abounds in a thick and vifKsid gray* 
ish-brown fluid, which turns black on exposure to the air.^ 
This fluid is collected in large quantities, and forms an 
admirable varnish, supposed to be the same made use of by 
the Chinese in their eastern and north-easterp provinces* 
There is also no doubt that it is the iheet-taee^ or vamish-tree 
of the Bunnese. This, as well as some other Indian var- 
nishesy is dangerous to many constitutions, and produces 
painful and alarming effects.* 

Another large tree producing varnish is the SenucarpvkB 
Anacardmmj or marking-nut-tree of commerce, a native of 
the mountainous parts of India. The seed of this tree is 
a nut resting on a fleshy receptacle, and furnished with two 
coats, between which is the black, corrosive, resinous juice 
firom which the varnish is manufactured. The fruit, while 
green, is sometimes pounded into a pulp for birdlime ; and 
the acrid juice used externally to remove rheumatic pains, 
but it often produces inflammation. The fleshy receptacle 
of the seed is roasted in the ashes and eaten by the natives ; 
th^ taste is exceedingly like that of roasted apples. 

PIPBBACE^. 

The betel-leaf, familiar by name at least to the general 
reader, is a species of pepper, the Piper betel of Linnieus^ 
It is highly esteemed by the natives of India, and cultivated 
in most of the provinces, but especially in Guzerat. It is- 
a beautiful climber, and yields, after its fourth season, an 
abundant supply of leaves for six or seven yevB, 

* Plants Asiatics Rariores, vol. i. p. 9.— See also, (br an account of 
the poiaoDons qualities of vegetable Tarnishes, firewater's Journal of 
Science, vol. viil p. 96 and 100. 
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In flaveni tteet of this fiunilj W8 find a singukr 
tote for an animal prodnct. The m6hwah-tree, or fii^tei 
biittor-4rae (Basna hutifrtieea), the oil or illeepentree 
(Buna Umgif6lia\ and the shea-tree or butter-tiee o€ 
Afiica, probablj also a species of Baatioy are among the 
number. The m&hwak-tree is the most remarkable mm 
in India ; it is abont the size of an English oak, according 
to Foibes, but with a beautiful large slmimg foliage. The 
flowers are produoed in full clusters at the eiMs of the 
•nailer bnmoies, and look exactly hke benies ; the true 
Ihdt, howerer, resembles a walnut, the olive-shaped seeds 
of which ate replete with a thick oil, which is used as a 
rabstitute for ghee. To obtain the oil, the kernels are 
bruised to the consistence of thick cream, and then sub- 
mitted to pressure. The oil or fat becomes immediately 
ef the consistence of hog's laid, and is of a delicate "Vi^te 
colour. The flowers are equally prised, fbr when dried in 
the sun they have been compared to Malaga raisins, both 
in flavour imd appearance. They axe eaten in tact in ▼»- 
jfions ways,-—^ a piesenred fruit, as an ingredient in ear- 
lies and other dishes, or even in their fresh state. A good 
tree will produce in one season nearly three faundred-weiglit 
<tf flowers. Their greatest consumption, howeter, is in 
the distillation of a kmd of spirit, wli^h goes by the naae 
•f m&hwah-arrack, and is so cheap that an English pout 
nay be had for one inc«, about the value of a balfpemiy. 

The oil expressed from the fruit of Bomwul long^dka is 
constantly need by the common people instead of ghee fnd 
cocoanut oiL The flowers are also) collected for food, as 
in the preceding species, and almost eyeiy part of the plant 
pat to some use. It is said that owls, squirrels, liaards, 
dogs, and jackals eat the flowers, and tlmt the latter soma* 
times become mad by partaking too freely of them.* Both 
these plants must yield to the butter-tree of Africa. *< The 
kernel,** says Park, ^ is enveloped in a sweet pulp, tmder 
a thin green rind ; and the butter produced from it, bendes 
the advantage of its keeping the whole year without salt, is 
whiter, firmer, and to my paUtte of a richer flarour than 
the best butter I ever tasted made from cow's milk. Tha 

* Asiatic Besearohes, voL vUL p. 480. 
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growth and preparetioii of this commodity seem to be amon^ 
the first objects of African industry in this and the neigh- 
bouring states.*** It is called shisa toiUaUf or tree-butter* 

VALKRIAMEA. 

The spikenard of the ancients, about which there has 
been much learned controversy, has been at length satis- 
iiu^rily referred by Sir William Jones to a species of vaIe-> 
nan, named by the Hindoos jatiananai, and which he there- 
fore calls Valtriana Jatamansi {Nardostackys Jatamansiy 
D. O.)* It abounds in the most remote and hilly parts of 
India, such as Nepaul, Moiang, dec., near which Ptolemy^ 
fixes its native soil. The part of the plant known more 
particularly under the name of spikenard, or Indian nard 
of commerce, is a mass or series of numerous sheaths aris- 
ing from the top of the root, and'^nveloping the lower part 
of the stem for the space of five 6r six inches ; the outer 
ones fibrous, — ^the inner oUes membranaceous, — and thee 
whole bearing considerable resemblance to an ermine's taiL 
It is carried over the desert to Aleppo, where it is used in 
siabstaace mixed with other perfimies, and worn in smali 
bass or in the form of essence, and kept in Uttle boxes or. 
phials like attar of roses* As a perfume its use is of very 
remote antiquity, being alluded to several times in the Holy 
Scriptures, particularly in the Song of Solomon, iv. 13, 14 : — 

** Thy {riants are an orchard of pom^sranates, \t1th pleasant fruits 7 
camphire witb spikanard. 

** Spikenard and safflon ; calamns and cinnamon, with all trees oC 
frankincense ; myrrh and aloes, with all the chief spices." 

Considerable quantities of jatamanH are brought in car- 
avans from Bootan ; but living plants cannot be exported 
witbout a license from the sovereign.! 

CINCHONACBA. 

A very numerous order, in which at least five htmdred 
species are now known to be Indian. The beautifiil gar* 
denias are found here, so much prized for their delightfiil 
firagnnce; Gardenia dumetorum produces a firuit like a 
small yellow apple, which» when bruised and thrown inta 

* Paik*8 Travels in Africa, p. 90S. 

t Aitatte XMcaiehes, vol. iT and tioL iv.> 4S8, with a plsis* 

N2 



IM BOTAXT Ot OCDIA. 

iMfcg, intoxicirtei the fith^ aad in the hot wmod defltroys 
tiMn ; hot in the cold eeaaon thegr ftre said to leoover. 

One of the most elegant among In£an tieee is NoucUa 
erieTUalis. The flowers are capitate, and deck the chann- 
ingly-verdant foliage with, as it were, thousands of little 
^bes of golden flowers. Thej hare an odonr very agree- 
able in the open air, which Sir William Jones says the an- 
cient Indians c<Hnpared to the sCent of new wine ; and hence 
tiiey call the plant HaUpHfo, or beloved bj* Hahm, that is, 
by the third Rama, who was e^dently the Bacchus of India.*^ 
The leaves of Canikium parviflorum, a common scraggy 
thorny bush, are uniTersaUy eaten in curries. 

LORAHTHBJB. , 

Eleren species of that most lemaikahle genus mistletoe 
{Vitcum) are in the East India Company's collection ; and 
it is a circumstance deserving of notice, that, according to 
Sir William Joneg^ the Visoum of the oak (he does not 
specify any species) is named vdnda, the vandaca or oak 
being held 8acted.t It has always been our bfunion that 
the British mistletoe was not held sacred by the dmids, ex- 
cept when it was fonnd growing upon the oak ; and hence 
the association between the mistletoe and tiie oak. Perhaps 
the fact that it was hardly ever discoveied in this situation 
gave rise to the sttperstition ; for it is certain that it is am 
exceedingly rare event in this country to find it growing 
upon the o^, even in districts where it is a nuisance upon 
apple, thorn, and other tiees. 

AfOCYJXmM, 

Strychnst p&ua&rum will be known to some of oor 
readers as the clearing-nnt of India. It is rather a souce^ 
moderate-sized tree, growing mostly in mountainous dis- 
tricts, and producing a shining black berry about the size 
of a black currant The peculiar purpose to which they 
ue applied is thus described by Dr. Roxbnrgh :— " Thso 
xipe seeds axe dried, and sold in ewy maiket to clear 
muddy water. The natives never drink dear weU-watei if 
they can get pond or zivcr^water, which is aiways mone or 
\ ess mipure according to circumstances. One of the seeds, 

• Asistte BesssRlns, VKfl. ir. f tm. 
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ot nuts, as they are gwienUy ealled, is robbed very hard 
for a Bunute or two nmnd the inside of the vessel contain- 
ing the water, which is generally an unglaxed earthen one, 
and the water left to settle ; in a very short time the impcH 
rities ftil to the bottom, leaving the water clear, and, so 
&r as I have been able to leam, perfectly wholesome."* 
The finiit of another Apocyneous plant {Carissa Car an,' 
das), vesemhiioig a black mtddle-cised plum, is said to make 
a pickle superior even to that of the manso. Urceola eUu' 
iKOf or the elastic gmn^vine, is a plant of this order, which 
yields a viscid milky juice possessing the properties of ca- 
ootchouc. It is an extensive climber, two hundred yards or 
mtHe in length, winding among the branches of the loftiest 
trees, and rising above them into the open air. The milk, 
when exposed to the atmosphere, becomes solid ; and by 
means of it Mr. Howison succeeded in rendering cloth 
waterproof, and suggested that it might be applied to 
the making of hats, ^at-coats, tents, coverings fot car- 
riages, &c. The plant grows in Sumatra aho, and Br. 
Roxburgh believes that the Chinese make their elastic 
zings .from its juice. 

One of the largest Indian trees, and one of the most val- 
uable for its exce&nt timber, is referred to this family, — the 
teak (Tectona grandis). -The trunk is erect, lofty, and 
of an enormous si2e, the leaves above twenty inches long 
and a foot or more in vridth, the floweis small, white, and 
fragrant, and collected into very large panicles. It is a 
native of various parts of Indiis, and w;a8 introduced into 
Bengal by Lord Comwallis and Colonel, Kydd. 

Long experience has proved the wood of this tree to be 
the most useflil tknber in Asia. It is light, easily worked, 
and at the same time strong and durable. For ship-building 
it is ctmsidered equal to oak, and many of the vessels trad- 
ing between this country and India are constructed of it. 
That which grows near the baidcs of the Grodaveiy is beau- 
tifully veined, closer in the grain, and heavier. 

* Plants oC CQfiiBsndflL 
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ASraODCLBiB. 

Teiy few examples of this family occur in India, and of 
those we shall only speak of the bowstiing-herap (&uwe- 
viera Zeulanica), which Dr. Roxbnrgh thought might be 
cultivated to grcAt advantage for the Mke of its fibie. . It is 
a plant with one to four radical semi-cylindrical leaves, one 
to four feet long, with the flowers produced on a scape about 
two feet in height. The leaves contain a number of very 
strong white nbres, from which the natives manufecturt 
their best bowstrings* Roxburgh obtained from eighty 
pounds of the fresh leaves one pound of clean dry fibres^ 
and from half the quantity of better leaves, in a second 
experiment, the same weight of fibre ; and this quantity 
might be produced on thiee square yards of ground. " I 
am inclined to think," saye the same naturalist, <^that the 
fine line called china-grass, which is employed for fishing-- 
lines, fiddlestrings, aim other purposes, 4s made from these 
fibres." 

TALUM. 

On some of th^ Indian species Qf this magnificent tribe 
we haie already made some observations; but they form 
too important afeature in the vesetation of the country, and 
are too extensively useful to maiddnd, not to demand a more 
particular notice. The finiit of the Areca catechu is the 
celebrated betel-nut, esteemed, both for its narcotic qualities 
and as a fine preservative of the teeth and gums, by the 
inhabitants of the East. It resembles a large nutmeg 
enclosed in a thick membranaceous covering : \dien used it 
is cut into small pieces, and eaten with the pungent leaf of 
Piper heielf sprrad over with ckunam or dehcate shell- 
lime. The palmyra-tree {Barassus flabeUifonni8\ for- 
merly alluded to as one of the largest Indian palms, is not 
only a splendid but a most usefixl plant. The fruit forms 
an article of food in various states of preparation, and 
abundanise of toddy, or palm-wine, is obtained by dividing 
the youx^ spadix or branched receptacle of the fructifica- 
tion, and collecting the juice which flows firom the wounded 
part. In old trees the wood, or that part which consti- 
tutes the shell or circumference of the trunk, is of singular 
hardness and durability, and is much employed for the mak- 
ing of rafters for rooft, dec The centre is composed oidy 
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.« a eotuta« spongx ^anmM^eout BOft of pttli. With the lesT^s 
the natlTes thatch' their hbaseH and coBttnict baskets, and 
. .they are commonly used as a snbstitdte for paper, heing 
written on, or rather engraved, with an iron-pointed instru- 
ment. 

ht the peninsula occurs a dwiirf species of date-paJm, 
named Phtsnix farinifera by Roxburgh, bht Kttle known lo 
botanists in general. It appears to be found chiefly on 
sandy lands at a small distance from* the sea. The trunk is 
otify one, or at most two feet high, and so entirely enveloped 
in the leaves, which are a good deal like those of the^com- 
UHm date-palm (FAcBm'x dii^tyHfera)y that the mdiole appears 
like'a large round bush« Baskets are constructed of the 
leaflets^ and a great quantity of farinaceous substance is 
obtained from the centre of the stem, which in times of 
scarcity has frequently supplied the poor people with food. 
It is, however, less nutritious and palatable than common 
sago. 

The cocoanut {Cocoa mu^fera) is of all palms most de- 
servedly valued as one of the greatest of the many bless- 
ings showered down by ti bountiful Pfovidence upon the in- 
habitants of a tropical climate. It is a common saying 
that the cocoanut-tree has ninety-nine uses; and that the 
hundredth cannot be discovered. The limits prescribed to 
this article wil] only pennit us to describe its general ap- 
pearance, and give a brief outline of the purposes to which 
the various parts are applied. This palm is frinn sucty to a 
hundred fdet in height, and one to two feet in diameter : at 
the top it is crowned with a magnificent tuft of leaves, each 
about fonrtecin feet in length, and resembling an enormous 
leather. It rejoices to erow in the moist low grounds that 
border the seai^oast, or ttiat form the n^ghbouring islands. 
Nothing can be more beautiful than these cocoa-groves. 
The bare trunkis rise like cohmms to a vast height, and the 
regaho* foliage arching their summits carries the eye along 
the vistas, as it were, of a boundless gothic edifice. It is a 
very prolific tree ; flowers are put fbrth every four or five 
weeks, and thus flowers and fruit are generally to be seen 
at the same time. Of the roots are constructed bai^ets ; 
of the hollowed trunk drums, pipes for aqueducts, dec. The 
reticulated substance at the base of each leaf, besides serv- 
ing for infonts' eradles, is manufactured into coarse sack- 
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doth. The tenmnal bod is Mcouoted a dd&eaqr for the 
table. The leavee are emplojed for thatching baiMings, for 
makiiiff baakete, fencea, and toBchea, besides famishing the 
chief cUet in Ceylon of the tame elephants : in a young 
state they are transparent, and are made into lanterns by 
the Ceytonese. The woody ribs of the leaflets are formed 
into a kind of basket-work for catching fish, and into the 
brushes and brooms used for domestic purposes. Grood pot- 
ash is yielded bv the ashes, and the latter is used instead of 
soap by the native washermen of Ceylon. From the unex- 
panded flower is procured the sweet juice, which is coar 
▼erted into a pleasant wine celebrated by one of our poets it- 

*' Bcreleb*d amid these orehsrds of tbe son, 
Where high pelnnetioee lift their grateful dude 
Gire me to drain tbe eocos's milky bowl, 
And ftom the palm to draw Ite freeheninf wbw ; 
More Iwameoaa (hr than aU the flraittic juioa 
Which Bacchus poun." 

The same fluid is unfortunately distilled into arrack; and 
frantic indeed and melancholy are the effects which spring 
from the intoxicating draught, from whatever source it be 
obtained ! £!ven the juice of this fertile tree the wayward 
ingenuity of man has converted from a blessing into a curse. 
The spirit is manufactured in such large quantities in Ce^jt. 
Ion, that it is sold for a trifle, and is productive of all the 
, unhappy consequences which invariabl;|r follow its use as a 
common beverage. From palm-juice is likewise prepared 
in great abundance a coarse kind of sugar called jag-gay. 
The value of the fruit of this tree, the well-known cocoa- 
nut, can only be folly appreciated in the countries that pro- 
duce it. As an article of food it is inestimable. The fibrous 
covering is an admirable substitute for hemp, and is largely 
manufactured into cotTt — a substance peculiarly well adi^ted 
for Uie cordage of vessels. When the Dutch were in pos- 
session of Ceylon, they made annually, according to Mr. 
Marshall, 3,000,000 lbs» weight of coir. A vast quantity 
of oil is expressed firom the kernel, the excellent quality and 
commerciai value of which are known to every one. 

OKAinMXJE. 

It is in tropical countries that the tribe of grasses attaiin 



!ti ntmoai devdopiMiit in regaid to size. Aoenstomed to 
behold them in cold and tempente regions, fonning the ver- 
dant carpet that stretches far and wide over onr hilly pas- 
taies and fertile meadows, or at most contemplating our 
fields of waving com, or the reeds which fringe the borders 
of our streams, we can hardly imagine individuals of the 
same Jfamily emulating the stature of the trees.of the forest, 
and constituting an equally imposing feature in the pano- 
rama of a living landscape. Such, however, is the bamboo 
{Bambusa), whose name is derived, as we are informed by 
Br. Wallichy from the Hindoo word veangsa, pronounced 
hungaoj signifying k family or tribe, — for the bamboo grows 
many together, or in an associated manner. The bamboo 
is apj^ed to a great variety of purposes, and no p'^uit is 
more useful where a union of strength and lightnesw is re- 
quired. In building it is so generally employed, that the 
houses of the inferior classes in India are almosrezclusively 
constTUcted of it. It is adapted to the formation of bridges, , 
masts for boats, and almost every article of domestic fumi- 
ttire. Bedding and sacking, and even cordage, are manu- 
fiictixred from it. It is the common fence for gardens and 
fields, and palanquins and light carriages are principally 
composed of it. The hollow stems serve for water-pipes, 
and in militaty operations it has oflen been resorted to for 
the construction of screens. Finally, according to Barrow, 
the Chinese $nd the bamboo invaluable for keeping the 
whde empire in due subordination, through the medium of 
incessant basttnadin^. We shall now proceed to notice 
briefly the different kinds of bamboo that are most valued 
£nr their useful properties. The most common one is the 
Bambusa arundinacea : — ^this produces from ten to one hun- 
ted stems from the same root, ^d after continuing straight 
for fifteen or twenty feet begins to bend gently to one side. 
It bears innumerable branches, the joints of which are fiir- 
nfislrad with double or triple thorns. It is in the cavities of 
the joints of this species in particular that the curious sub- 
stance called UihaslUer is found, though it is not improbable 
that it may exist in most of the others likewise. This sub- 
stance is named vfdrpojM^o (milk of bamboo) by the Telin- 
sas, and tnungil vpoo (salt of bamboo) by the Tamuls. Me- 
dicinal virtues are attributed to it, and it is mentioned in the 
Saiucrit woiks oo medkiae, su^ aa the Bhemar Prmhu and 
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Mi^ NigkMiU.* Br. TniMT hu Amm it to eannrt of 
** nlka, ocmtainiiiff a BiiBQts qnnrtitj of liine and i«geta^ 
matter.*' In Maltbar this land d bamboo iv IbisMd into 
an arclii bj tiaining it, while growing^over an iron finmo, 
to tiie shape required for sappoiCing t^ canopies of paluH 
mans. Finefy-iiehed spedmsns have been known to bfm|r 
me or A hundred rupees. BssiImm ttricUi is a sm^er 
species, oonsidefably more straight in the stem, and with a 
mailer cavity ; en which acoouats it is better adi^led to 
some pniposes, and the natives always select it lor aninB|r 
shafts to their spears. IKsmivMi spinMa is in reqoest for 
acaMdinf and wieker-woik. BambHM haec^rUff a ttU. 
and veiy oorious species, having for firocttficatiim a largo 
paDdnioiis one-seeded berry, is a native of the Chitta^on^ 
aoantains, and used in duit ooontry for all bailding* pov- 
pooes: It is said to be a foot in diameter at the base, firan 
fifty to seventy foot in height, bare of branches except near 
the eixtreoBty, and so beratifoUy straight as to be wilhoat 
the least flexare or ineqoality of sorfooe. Aeeording toM. 
Pieiard's aocoont, in Roxfoaorgfa's Plants of Coromandel, it 
5ields move or less ts&ssAeer ; ** sometimes, it is said, the 
cavity between the joints is nearly filled with Ais substance, 
vdiich the people caU c k ooim h (lime)." There is another 
flpedes which grows on the Maitaban coast, having tho 
stem about twelve inches in diameter, and a hundred wet in 
height : thb a^peais to be andeecribed. 

All the speaes of bsmboo are at first tender and saecn- 
lent ; they grow with amazing rapidity, but they are often 
many years before they produce iower and seed. This pri- 
mary object being once accomplished, they die, and are sae- 
oeeded by a new genemtioo. , 

The sugar-cane {&ueharum offidnarum) vras known m 
the Bast at a wry ear^ period ; but it is cultivated to a 
very small extent widi a view to the making of sugar. Tho 
cane is still in request, bemg cat into smaH |neoes, and ooM 
like fruit in thebaars. 

Several plants of this fomil^ are cultivated in India, in 
the same manner as com is vrith us; of these tiw wrino^ 
am Orytmstuna (esamiOB riee)» Sorgtmm mdgmt^ Ftiumt 



• nr. WibM, ta BrewMoi^ Jannnl nr fldenee, vol. vifi. «. I08L 



ORASS|f£$-t-F$RK&. 157 

ium typhndewmi EUutine eorscana, Pa$palum scrobiculQiump 
Fanieum mUiacnm, 

Poa cynoswroideSf, another species of grass, called eiu^ha 
and darbha by the natives^ is held in peculiar farour by 
them, — so much so, that, according to Sir William Jones, 
«( every law-book, and almost every poem in Sanscrit, con- 
tains frequent allusions to the holiness of this plant ; and 
in the £>arth Yida we have the following address to it at the 
dose* of a terrible mcantati^ ; — * Thee, O Derbha, the 
learned proclaim a divinity, not subject to age or death ; 
thee they call the armour of India, the preserver of regions, 
the destroyer of enemies ; a gem that gives increase to the 
field. At the time when the ocean resounded, when the 
clouds murmured, and lightnings flashed, then was Darbha 
piodacod, pore as a ^rop of fine gold V . Some of the leaves 
taper to a moet acute evanescent point ; whence the pundits 
often say of a very sharp-minded man, that his intelleots 
axe acute as the point of cus^a leaf.*** 

In regard to the FUices and families of the aeotjfedoBOQs 

daes, little has hitherto been done to elucidate the Indian 

flora. We are, however, in possession of materials, which 

will, to a certain extent, supply this desideratum. It has 

already been stated that the ooUeotion in the East India 

Gompaoy^i Museum contains between four and five hundred 

species of fern. Some tif jthese have been represented add 

described in the Jeates Filieumt by Hooker and Greville^ 

and the publication of the remainder will be undertaken by 

the same gentlemen at no distant period. We have xe* 

oeived finom Dr. Wailich many interesting mosses and h^ 

pottctf, some of which have already been given to the 

world in Dr. Hooker's Mu9ci Exotid ; and by Dr. Wight 

we have already been pat in possession of about one hun* 

died species of Alg^. Of the Indian Fungi very little is 

known, and but few species have reaqhed us. The natives 

hold them <* in such detestation, that Fafiia, a legislatort 

supposed now to be the judge of departed spirits, declaxee 

Aat * those who eat mnshiooms, whether qprin^g from 

(he ground or growing on a tree, an foUy equal m guilt to 

the iriayers of Bramins, and the most despicable of all 

deadly sinnen.' ^ 

•*AslaHeKflSM^cli•s«v«kiv;]^«t. t Ail. ^. i«.VL Nl 
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CLIMATE, 
GEOLOGY, AND MINERALOGY. 

CHAPTER VIII. 

Climate^ 

BimmaJeh RogioD— Middle India— Peninsular India—Height pf the land 
in the Peniorala—Meteorology— 1. Changes id the Pressure of the 
Atmosphere; S. Gomposltion of the Atmosphere ; 3. Effects of Moon* 
tain Air ; 4. Temperatme of the Atmosphere ; 5. Making of Ice in. 
India; 6. Snow>Iine; 7. Height of the Snow-line in the Himmalehs; 
8. Eraporation; 9. Hamidity of the Atmocqihere; 10. I>ew; II. 
Rain; 13. Monsoons; 13. Bail; 14. Falling Gftars and Msteoric 
Stones ; 15. Bfifage; 16. Black Ck>lour of the Sky over the Hlmma- 
lehs; 17. Zodiacal Light ; IS. Miasmata; 19. Climate; 90. Sanitary 
DepAts— Table of Comparatire TOmperaturts. 

In the view we are now about to take of it, India may- 
be considered as formed of three grand divisions, viz. — 
1. The Himmaleh. 2. The belt of flat country extending 
from the Indus to the Brahmapoutra, which may be distin- 
guished by the name of Middle India, 3. The region 
which constitutes Pemnntlar India, 

1 . HimmaUh or Alpine Region* — The central and interior 
region of Asia, which forms neither an immense cluster of 
mountain chains nor a continued table-land, is crossed from, 
east to ^est by four grand systems of mountains, which 
have manifestly influenced the movements of the population ; 
these are the Altai, which is terminated on the west by the 
mountains of Kirghiz, the Teen-shan, the Kwan-lun, and 
the Himmaleh chain. Between the Altai and the Teen- 
shan are placed Zungaria and the basin of the. £le ; be- 
tween Teen-shan and the Kwan-lun, Little or rather Upper 
Bncharia, or Cashgar, Yarkand, Khoten, the great desert 
Gobi (or Cha-mo), Toorfan, Khamil (Hami), and Tangoat, 
that is, the If ortiieni Tangout of the Chinese^ which mujit 
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not be eonfoiiiidad with Thibet or Sefan ; laatly, between 
the Kwan-lun and the Himmalehy Eastern and Western 
Thibet, where Lasaa and Ladak are situated. The Him- 
maleh system, the only one which at present particularly 
interests us, separates the valleys of Cashmere, NepauJ, 
and Bootan from Thibet. To the west it stretches by 
Javaher to 26,420 feet; to the east by Dhwalagiri to 
27,000 feet above the level of the sea. It ranses generally 
from north-west to south-east, and consequently is not par- 
allel with the Kwan-lun ; it approaches it so nearly in the 
meridian of Attok and Jellalabad, that between Cabul, 
Cashmere, Ladak, and Badakshan, the Himmaleh seems to 
^rm a single group of mountain chains with the Hindoo- 
kho and Tsung-linff. 

In those faxU of the ICmmaleh that form the northern 
boundary of India are situated some of the highest moun- 
tains in the world. Of these the most elevated summit at 
present known is Dhwalagiri, or White Hountain, already 
nienUoned. The following are other heights, as deter- 
mined by Webb : — 

Jumnotree 1 S5,fi00 

eetfhur, or the WUte Tower, north of Nepaul S5}9M 

A mountain, supposed to be Dhaibun, above Catman^oo, in the 
direction of Gala Bliairava, 90,000 feet above tlie Valley of Ne- 

pftul, and above the sea 34,029 

▲nother mountain near it, 18,663 feet above the Valley of Nepaul, 

alcove the sea • >•• 'SSfSOS 

A third, in its vicinity, 18,493 fteC, above the aea; 33,093 

A peak, naaoed fit. George, was oBtiinatad by Hodgson at 23,240 

JHfifuntain Region, — ^Interposed between the Alpine and 
Pestilential Region* of India is the richest mountain land 
in the world, — ^the beautiful girdle of Assam, Bootan, Ne- 
paul, Serinagur, Cashmere, and Peshawer. These de- 
lightful regions range in altitude upwards of 7000 feet above 
the level of the sea, rising with a steep ascent from the 
plains of the low country. According to Rennel the south- 
ernmost of the Bootan mountains attain nearly a mile and 
a half of almost perpendicular height, in a horizontal 
distance of fifteen miles ; and from the summit the traveller 
looks back with wonder on the extensive prospect of the 
plains beneath. When the great range changes to a 
westerly direction, near the upper part of the Ganges and 
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Lidus, the lower mountains «e eepMiited horn It kjr a wide 
interval pcennlied bjr the lofty vaDey of Cashmeie ; and to 
the south and south- west is a moontainoos eoanHy, which 
on the north bounds the I^jaub or eoontiy of the five 
rivers. When in December Tumer retained from TUbet, 
then covered with ice and snowj in Bootan ereiy tUng was 
green, and the trees were loaded with apples and eranges^^ — 
so great is the difierence of climate. NetwithstandLsg 
this, the summer temperature of Tasosadon in Bootan re- 
semhles that of the winter of Bengal, and the Bootan winter 
' is too severe for the rajahs, who descend and spend that 
season in the warmer Chidracotta. The Bengaleae dothe 
themselves in silk and muslin ; the Bootaneae in wool ; 
the Thibetians in wool and fur ; and not less dtaracteiistic 
is the contrast between the feeble Hindoo in Bengal and 
the Herculean Bootanese, or the active, abstemious Tliibe- 
tian. The Hindoo, accustomed to the mmst and aoltiy at- 
mosphere of Bengal, cannot exist in tiie eold and dry 
' alpine air of Thibet, and conierselj the Thibetiask camot 
live in the sultry India. 

Pestilential Repon, — ^A zone of unequal breadth, of a 
peculiar nature, lies between the northern raountainoas and 
hilly boundary of India and the low country. It extends | 
, from the frontieiv of Assam almost uninterruptedly to the 
banks of thO Ganges and Jumna, at Hard war and Sninagur. j 
It is thirty miles broad on the Bootan frontier, and here, as j 
elsewhere, is filled with swamps, and covered With a dense 
and luxuriant vegetation. It fonas the natural boundary 
between Bengal and Assam, Bootan and Nepaui. JVone 
of the neighbouring nations have been able to obtain an 
ascendency in this melancholy region ; for man flies its 
marshes, which are inhabited principally by amphtbiooa and 
other offensive creatures ; and where die wooob penetrate 
among the lower hills, numerous herds of elephants range 
from Assam to Hurdwar. The exhalations arinng from 
the multitude of spring^ which the vicinity of the meuntains 
produces are collected and confined by those almost imper- 
vious woods, and gener^e an atmosphere through which 
no traveller ever passed with impunity. Its effecte were 
frtal to Captain Jones, and to a great pait of his taoops^ in 
177J. 

OcUre Region.— 'Tins pestilential legtsn is not witiiecLt 
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inhabitanto, though its infloenee has wholly debated in ihtm 

the fonn, the^ size, and the strength of homah creatoroai 

Here the disease named goitre prevails. From Rmiffpoor 

towards Bootan it is estimated that every sixth man Ias a 

crop or sweiling. It occurs also in Lower Bootan ; but 

Turner saw nothing of the kind in Thibet. The inhabitants 

of Assam are visited with great goStres, and also the peoj^e 

of the valleys of Serinagur and those that dwell near the 

open land of Kemaoon. This disease, conjoined with 

cretinism, prevails throughout the whole zone, from the 

borders of Assam, in 27^ north lat. and 110° east long., to 

Hnrdwar on the Ganges, in Rohilcund, in 30^ north lat. 

and 78^ east long., in those districts bounded on the south 

by Bijnec, Cooch-Bahar, Rungpoor, Dinagepoor, Purnea, 

Tirhoot, Bettiah, and the northern boundaiy of Oude 

through Gooracpore, Baraitsch, Pillibeat, and on the froi»- 

tier of Rohilcund, through Hurdwar. It extends £irther to 

the westward : Forster met with it on his mountain journey 

from the Jamboo pass towards Cashmere. Appearances of 

the same kind occur on the southern border of the Gobi 

above Pekin, in the Kolla and Magaza in Africa, in the 

niarshy woods of Simbani, in the land of the Mandingoesy 

in the southern acclivity of the Alps, dtc, as well in Siose 

places where snow-water is wanting as where it is met 

witfa,-^a fact in opposition to that opinion which ascribes 

the goitre disease to the bad qualities of the snow-water. 

2. Middle India. — This great comparatively fat region, 
the richest and most productive part of our eastern empire, 
comprehends, 1. The great tract watered by the Ganges. 
2. The tract watered by the Indus. 3. The inteimediate 
desert. 

As this division of India is noticed in a preceding volume 
of this work we need not enter into further details, but 
merely remark that the alluvial tract from Hurdwar to the 
mouth of the Ganges may, according to Hindoo speculators, 
former^ have been occupied by the sea, — ^thus giving to 
the peninsular part of India an msular form ; and that the 
desert, which in many of its characters resembles strongly 
the African and Arabian sandy plains, is the eastern jpor- 
tion of the vast series of deserts which stretch from the 
western boundary of the great Sahara in Africa across Hhm 
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3. PemTtnktr IwiitL — ^The pemiuiila of Iiadift, irhich is 
iotallT uacomiocted with the H^mmaleh ran^ is boonde^ 
br the w«tcn of the ocean and the plains of CenfcraL or 
Middle faidia, and foims, as it were, a world for itaelt It 
is boondod on the noith by a mountwnoos, hilly, and table- 
shaped cooBtiy, which inehides the moimtains extending: 
fiom the Onlf of Catch on the west to the Bay of Bengal 
OB the east, TOE.--4hoM of Gazerat, Malwah, Candeisht 
and Gnndwana. We abo, in a geolopcal view, include in 
this legion the monntainoos and hiUy langas stretching 
aimmd the great western desert as far as the neighbourhood 
^Oodipoor, Ajnere, Jyspore, to Delhi. On the south- 
west and south-east it is bounded by the Indian Ocean and 
the Bay of BengaL 

The Ofaaats onclose the main body of the peninsula^ 
which ccMMOSls of tabte-Umds and mountains and hiUs, ele- 
vated iioBi SOOO to 4000 feet above the sea. The ranges 
«f tfie Crhaots join on the north side of the great pass sr 
gap of Coinbetoor, first mads known during the militaiy 
axenrsion of Cobnel Fi^rton. This striking pass is 
about sixtsen mileB wide. It is well known that ships 
Borigating the Malabar coast daring the north-east man- 
«oon esmmonly experience a stronger gale in the neigh- 
bomfaood of Pantani than elsewhere ; and this opening in 
^e Ghauts appeals to be the cause of this eSect, ft is 
also said dnt tiie lower pait of the Coimbetoor country 
psitidDes of the rainy or south-west monsoon of the Malabar 
coast, whidi may he referred to the same cause. We re- 
gret we have not been able to find eirv statements in r^azd 
to ^ height of this pass above the Goromandel and Mala- 
bar countries. 

From the south ude d the gap the Ghaut range con- 
tinues onwasd in a soutiierly direction to C«^e Gomorin« 
where it terminates. The land at its extremity is low and 
4bt, covered with trees, and not visible from the deck more 
than fimr or five leagues.; but about half a mile inland is 
the BouBtain of Komari, the tennination of the Ghauts, 
wing to a hetgfat of nearly 4000 feet. From this moun* 
tain the soutlwm extremity of India takes its name ; its po- 
sition is lat. 8*^ 4' north, long. 77° 45' east. ' l)aniel says it is 
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^[iiite mioo^ and wndmlt to tbe rerf sanmiit. Kmot the 
base foawtfl foith a masiiificeiit cataract. 

Cmtniry htiow the (rAaato. — On both sides of the peniii- 
aula, inteiiposed between the foot of the mountains and 
the ooast, there is a tiaot named Pajeenghaut, or below 
the Ghavts; that above these ranges being named Bala- 
f^aot, or above the Cihaiits. llie eountiy below the 
OiuNita is composed of hiUy and low and flat coontiy, va* 
lyinr in hieadth froma few miles to eighty or ninety. 

I&g'ht of the hand m the P^innUa, — ^The following de- 
terminations of heights we owe to Captain GuUen of the 
Madras artiUeiy : — * 

Without taking into account Uiose habitahle bat confined 
tiaets in the Nhilgeny lulls, which are from 6000 to 7000 
leet, snd those on the Shervaroy or ^Salem hilis, from 4000 
to 6000 feet above the level of the sea, ths table-land of 
l^Bdre presents tiw most elevated sur&ee of the penmsula. 
The bighest -ptttt of this taUe-land ^includes the stations 
«C Bandore, Nnndidioog, Colar, and Oossoor, foinning an 
area of sixty miles by fifty, and presfldking a mean altitude 
of about aOOO feeL There is a rapid fidl thenoe on every 
aide ; and the mean hei^ of this belt may be stated at 
about 8400 feet. The valley of Seringapatam, inclading 
the town of Mysore, is also about the same heisht* 

Trichinopoly, the ci»ntal of the southern division, is only 
^bont 260 feet above the sea ; but the ground rises to the 
aomthwatd, attaining at one point the height of 800 feet ; 
ao that, if a Ime be drawn by Madura and Pdamootta to 
Gape Comorin, it would give a mean altitude of between 
400 and 600 feet. The country in this quarter has a 
gradual rise from the eastern shore to the westward, 
where it is bounded by the great Tn»rancore chain of moun- 



Thore is, indeed, a very remarkable ascent observable 
throughout almost the whole of the peninsula south of 

* la Mr. BftbiDctDn's paper in the .51b voluaM'of.theOesIogieal So- 
ciety's Transactions, tlw beigbt of one peak, Bonasson hiU, la said to l>e 
7000 feet above the sea ; and in a description of the Nhilgerry region by 
Dr. Smith Young, the pmk of 0odapet, situated between lio and 19P 
nmtfa lat. asd 7«o east long., is said to riae to an «levatioivof 6700 ftat. 
It is much to be regretted that we haine so fivw published . reports ttT 
4ieights, by actual geometrical or barometrical measuxements, of the 
fri&cipal aammits in the pemnanla. 
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Beraii firom the eastern shore to the great Western Gbautis ; 
and one need only cast his eye on the map to perceive this 
by the course of the rivers, which uniformly take an easterly 
direction, and fall into the Ba/ of Bengal. The conntiy 
from Madras by Arcot towards the bottom of the Pedanaig- 
droo^ pass, rises frradually to between 800 and 900 €eet 
above the sea ; and a similar slope may be considered to 
obtain for sixty or seventy miles southward of Madras, and 
for 130 or 140 miles north of it. The weBtem coast is, 
however, more hilly, and is covered with jungles or forests 
from the sea to the Western Ghauts. The mean height of 
the provinces of Malabar and Canara may be estinuSed at 
about 200 feet above the sea. 

The Ceded Districts adjoining the Mysore territories on 
the north partake of the general slope which has been no- 
ticed. Be^lary the capital, lying nearly in the centre o€ 
the province, is about 1600 feet above the sea, and the rise 
continues westward till it attains the elevation of 2M)0 feet. 
Belgaum in the Doab, situated at this height, is neaxfy tbe 
big&st part of that province. 

The average height of the province of Hydrabad, including 
an area of nearly the same magnitude as the Mysore table- 
land, is about 1900 feet above the sea; th6 city4>f Hydra- 
bad lies low, near the northern edge of this area. The 
slope to the east and the north-west from this elevated tract 
is rapid ; that to the north is much more gradual ; the space 
to the south, between it and the ceded districts, compre- 
hending the bed of the Kistna, is from 1100 to 1300 feet 
above the sea. 

The elevation of Bangalore and Hydrabad thus interrupte 
the general slope of the peninsula. The country round 
Jaulna is from 1600 to 1800 feet above the sea, and the 
general ascent from east to west is here very distinctly- 
marked. Poonah, situated very near the Western Ghauts, 
is believed'to be 2600 feet, or nearly so, above the sea. 

The flat open plains of Nagpore seem to indicate their 
approach to the aliuvial districts of the Ganges ; for at the 
veiy base of the peninsula, and at a distance of 400 miles 
£rom either the eastern or western sea, they attain only an 
•levatidn of 800 or 900 feet. Hinginghaut, fifty miles south 
of Nagpore, is only 700 feet above the sea. 

The northern division, including Guntoor, is a series of 
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IotbI plnns, elevated nowhere more than 50 feet above the 
. sea. The Ghauts approach the coast near Vizagapatan, 
vvithout caBising any materia! alteration in the level of the 
intermediate viJIeys. 

The following table contains some barometric measnre- 
ments by Mr. Babington across the peninsula from Madras 
to Telhcherry : — 

Arcotaboye Madras .»....»...» 0M^ 

Chittore above Areot 433^ 

Mooglee above Chhtore , s,'^^ 

' Pd llamaurey above M ooglee 570 

Noncily above PoUamaorey <>■.••. .116 

Moolwagul above Nungily... * 4S7^ 

Ck>laT above Moolwagttl 9f 

Myaore above Seilngapatam 9d3 ' 

Top of Ghaut above Feria •.«.. 951 

Midway Hut below topofGlaaut .- 97U 

Bottom of Ghaut below Midwav Hut l9SDi 

Mr. Dyer's house, Tellicherry, below bottom of Ghaut. 329| 

^The Sea below Mr. Dyer's house ; 119 

lOalabarSea below Baiigidore..... S698 

— DUfers flrom Lambton's messoremeot SIO 

mTBOROLOOT. 

The atmosphere of India is chiefly tropical, a small ex- 
tent only being situated in the "sontherh part of the northern 
temperate zone. In some districts, however^ the atmo- 
sphere, owing to the fonn, elevation, and nature of the sur- 
&ce of the land, exhibits characters ahnost identical with 
those of the northern temperate, and even of the polar 
vegions. To place in full array before our readers a com- 
^te view of a subject so vast and complicated as the me- 
teoKoJogy of India would very f» exceed the limits of the 
present work. We must therefore rest satisfied with the fol- 
lownig details and views, which wUl illustrate, in a popular 
▼iew, the meteorology of Hindostan : — 

1. Changes in 3ie Pressure cf the Atmosphere* — The 
flanges in the pressure of the atmosphere, as ascertained 
by means of the barometer, have not in India been toaoed 
mat witii that care and accuracy wMch the importance of 
the subject demands. Of the barometric phenomena, the 
most curious are those that point out the daily atmospheric 
tides, the horarf motions, or the double rise and fall of the 
.havemeter within twenty^four houn. In India, as in the 
tempenCe and aietie legions, there are duly or hourly varia- 
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tiimf, in which the meicoiy in the bammeter is always 
higher at 9 A.M. and 9 P.M., than at 3 P.M. and 3 A.M. 
Theae motions are much mere distinct in India, and in 
tropical regions in general, than in temperate regions. 
From the oEservations of Humboldt ^e learn, that in tropi- 
cal America these i^mospheric tides are independent of 
changes in the weather and seasons. Thus, if the mercuiy 
is fiUnng from nine in the morning until three or four in the 
afternoon, or if it be rising from four in the afternoon until 
nine or eleven at night, a storm, an earthquake, or violent 
tempest of wind does not affect or alter its course. It appears 
to be affected only by true time, or the position of the sun. 
In the tropical resions, he adds, the moment when the mer- 
cury begins to ful is so marked, that the barometer indi- 
cates true time within a quarter of an hour. Whatever 
truth may be in the latter observation of Humboldt, there 
can be no doubt as to the motions themselves. The only 
observations made in India with which we are acquainted^ 
are the very interesting ones of Dr. Russel at Burhanpoor, in 
24° north lat., and of Mr. Prinsep at Benares, in 25^° north 
lat., continued for three years, and which harmonize in 
general with those made in other tropical countries. At 
present we are not in possession of a range of observations 
sufficiently extensive to enable us to explain these horary 
motions. The speculations of Humboldt, Leslie, and others 
on this subject are unsatisfactory. It is indeed evident 
that these motions are connected, not only with the atmo- 
spheric temperature, but also with its associated moisture, 
until, however, we have a series of hourly-connected ob- 
servations of the barometer and hygrometer, we cannot at- 
tei^t any explanation likely to be plausible. 

The connexion of the mean monthly heights of the ba- 
rometer with the south-west and norUi-east monsoons is 
also a subject of considerable interest, and is well illus- 
trated in barometrical observations made at Seringapatam, 
Bangalore, Calcutta, Benares, Catmandoo, and Madras, for 
the particulars of which we. refer to the original tables and 
observations of the observers. 

2. Composition of the A,tmo8phere, — It would appestr 
from experiments made in different countries and at different 
heights, that the proportions of oxygen and azote, the prin- 
cipal constituents of the atmosphere, do not vaxy. CarUgiip 
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add, anoUier but minate constitaent of the e&rtVs atmo- 
sphere, is said to vaiy in quantity ; for at one and the same 
place the carbonic acid suffers continued changes as to 
quantity, accoiding to the temperature, wind, rain, and at- 
mospherical pressure. Thus, near Genera, according to 
Saussure, the mean quantity of this gas in 1000 parts by 
▼olume of air is at midday 5, or more accurately 4.9 ; the 
maximum, is 6.2 ; minimum, 3.7. The same excellent ob- 
server finds, that in Switzerland carbonic acid increcues in 
summer, but diminishes in aiUumn ; further, that the quan- 
tity of carbonic acid at. midday, in December, January, and 
February is to that in June, July, and August as 77 to 
100. He also found, that over a wet soil the atmosphere 
contains less carbonic acid than oyer a dry one ; that more 
exists in. the atmosphere during the n^ht than during the 
day ; that the superior strata of the atmosphere contain 
more than the inferior; and, lastly, that a violent wind 
generally augments the quantity in the lower atmospheric 
strata during the day, by the intermixture of the lower utd 
upper aerial strata, and sometimes by the. wind blowing 
from a dry quarter. Besides azote, oxygen, oarbonic acid, 
and water, the atmosphere occasionally contains, probably 
in some measure as accidental mixed parts, a particular 
vegeto-animal matter, and salts of various descriptions. 
The preceding details show what is expected from those 
who may undertake to make us acquainted with.the chymical 
nature of the atmosphere of India,— a subject of great im- 
portance, but hitherto neglected. 

3. Effects of highly attenuated Mountain Air, — ^It is well 
known that on ascending high mountains, owing to the 
diminished pressure of the atmosphere, the animal, and 
indeed also the vegetable, functions are more or less affected. 
Some individuals of the human species feel these changes very 
intensely, while others experience comparatively little incon- 
venience. This latter circumstance has led some philosojf^hers 
to imagine that these enervating effects are solely owmg to 
fatigue, and not to the attenuated state of the air,— an 
opinion, however, which is disproved by a fact stated by 
Gay Lussac, who, during his aerostatic voyage, while calmly 
seated in his balloon, experienced all those distressing symp- 
toms mentioned as occurring to travellers on their ascent of 
alpine lands. Our enterprising coantiymen, while ex« 
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^wiBfr the HimiDftlelift, flUffefsd ^rom this cause. Thu* 
Usplaiii Gleiaid, in the aceoant of one of his joameyv, 
Myt» ** Oar eievatwn was now upwuds of 15,000 feet^ 
altho«gh we had but ascended in company with the river 
afainst its ennent. Hexe only began oar toils, and w0 
scaled the slope of the mountain mmlj ; respiration vhu 
laJbwimUy Oful vftfelt exhausied tU eoery step. The crest 
of the pass was not visible, and we saw no limit to 
our exertions. The road incline at an angle of 30^, 
and passed under vast ledges of limestone. The projec- 
tions firowned above ns in new and horrid forms, and oar 
ntuatioa was diflfbrnit from any thing we had yet expc- 
nenced. Long hefare tpe goi vpy we were trouMed with severe 
headaeheSf and mw respiraiiom became so hurried and oppres" 
site, that we were eompeUed to tit dawn every few yards, ami 
even then we c&uld scarcely inhale a svfficient supply of air* 
The least motion was aeeomfanied with extreme demlity andt 
a depression of spirits ; and tkas we lab&tired for two mues,^* 
Even the lower animals are observed to experience similar 
ineonvenience from attenuated air. Thus the yak and the 
horse are mentaoned by Mooreroft and others as suiSering 
conajderably when driven into high mountainous situations* 

The ^SedB of the attenuated air on sound is ' also a 
curious subject lor observation and experiment*. Sausanre 
found sounds veiy Ibeble on the summit of Mount Blanc ; 
Br. Scfaultes experienced th» same on the Glockner and 
Stiria; and ether travellers notice the comparatively small 
extent to which the voice can be heard at an iaititude of 
13,000 foet on Mount Rosa. Observations have never, 
as far as we know, been made on this point amongthe 
Himmalehs, although such wotdd prove interesting. They 
might be mads by the exploeions of a small detonating 
pistol loaded with a constant charge, and the distances 
should be measured ; for the voice loses much of its force 
from the diminution of muscular energy in rarefied air, 
and distances are much underrated by estimation in such 
situations. 

4. Temperainre of the Atmosphere.-^The problem of the 
distribution of heat ever the globe is a very complicated 

* For eCher ^etsils on this nibjeot, see that valuable periodical tha 
jUistieJgaiMl. 
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the afM&m of tfttnob ftqpwef a vmI Mxitt oC ditay 
frandcd on ciwenralioiit eckotLaned for a long^ peibd of 
fan by expeikneed metaonriogistSy pionded vith a fbll 
eomplMiielit of the beet matnuiittate. Ib Una investigation^ 
mdependent of other aiquirie% we have to determine widi 
aecnreef the inilectioB d eertain linee of equal annual teoh 
pentuie, the iso^iermtd Unet ; alio thoee of eqnal flummer 
lemperatare, the i9oiheral lineM ; and of e^ual winter tei»> 
peratnre, the itocheminal htus : we have to fix the lelativ* 
pootions of these lines in regard to each other,. and to the 
BUtidiBasandparaUelsof latitude.* SttchinquineSyBltium^ 
aeet interesting to the professed meteorologist, cannot be 
indulged in a work of this description with ai^ prospect of 
advantage ; and besldes,"the known data are by no means 
so sadslactiarf as to allow ue to enter on tiie subject with 
that confidence* whieh would b^ inspired b}r the eonviotion 
of enr having to wodtwith numerous good observatioiiS 
made wi& aceniate instruments. Such being the case^ we 
ahiA here simply notiee tiie general range of Indian tern- 
peratme, refemng for the temperature of partioolar prov* 
incee to ^ dieermtiotts under the head of each. 

The range of temperature is very gieat, extencting (iom 
the ftetang point of water, and even below it, to 180^ of 
Fahrenheit's scale. The highest teraperatnrcfs are met with 
in the great Western Desert, and other sandy districts at the 
level of the sea, or nearly so, as the Circars and the Lower 
Gasnatie. Elphinstone observed the theimometer at 11 S^ in 
the Western Desert ; but he remarks tb^t even where these 
high temperatures prevail, the eveninff air is cool to sueh a 
degree tint the En|[lish gentlemen of the embassy used to 
samr from cold durmg the night marches, and were happy 
to kindle a large fire as soon as they reached their ground ; 
yet the son became so powerfiil early in the morning, UiM 
they always awoke with a feverish heat which lasted tUI 
flonset. Hamaioon, the father of the great empcmr Akbar, 
lost most of Ins followers in the march over this dreadful 
dsaeit ; beneath a vertical sun, on burning sands and wi^- 
QVt water, tortured with violent thirst, they were seiied with 
pkannnea, burst out into piercing screams and ; 



* R is even of importance, in reflsreace to elimate, to detennine by 
HMsne of springa thsiinnntomn? tttas. 
Vol. III.— P . 
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ttey lolM tliemiehras in agmneflontliepudiedf^tiwir 
tangaat hung out of their months, and thej expired in moat 
«xqui«ite toitnref.* Speaking of the Oiroiw, ^eyne ««y», 
nothing ean be more disCieMing than the failure of the eea* 
hzeeze for eereral raocesaTe days, when the land-wind btows 
all night, and heats everything so modi as to become dia- 
tresaing to the toach. This was the case in the year 1799» 
in the Northern Circars, for about a fortnight. The ther- 
mometer at nttdrngrhi stood at 108° F., and at 8 o'clock, A. 
K. at 11S°. Neither wood nor elass is capable of bearing 
the heat for any length of time ; ue latter, as shades, globe- 
lantems, dec, crack and fly in pieces ; the former warps 
and ahrinks, and the nails fail out of the doors and tahlee. 
Heyne never saw the thermometer hi^ier than 115° F. in 
the coolest part of the house. Some persons affirm, that in 
rach cases they have seen it as high as 130° F. The eli^ 
mate in the lower part of the Carpatic is one of the hottest 
in India. I^ost never occurs in the Deocan, nor to the soutk 
of it ; but sometimes the temperature of Hydrahad is only 
6° or 8° above freezing. In Malwah, during the hot seasoot 
the parching winds fiom the northward and westward, that 
prevail in most parts of India to an intense degree, are 
comparatively mild and of short duration. The thermome- 
Icr, however, during the day rises sometimes as high as 98**; 
but the nights are mvariably cool and refreshings During 
the cold season the thermometer sinks as low as 28°. In 
the higher parts of India, as at Delhi, in north lat. ftSP 
2T, for example, the winter's cold is sometimes 3^ or 4^ 
below the freezing-point of water, and the tanks are frozen 
entirely over. In a Persian vrork called Mataghevin, or 
Modem Times, there is mention made of a frost at DelM 
which continued three nights, in consequence of whicli 
brazen vessels filled with water burst. 

6. Making of lee in India. — ^Ice is considered a great lux- 
ury, and hence is made in many parts of the country. All 
over Upper India it is procured in a very simple manner. 
A number of broad shallow earthen pans ar^ placed on a 
layer of dry strew, and filled with water. In the ni^t even 
the slight fiost felt is sufficient to cover these wi£ a thin 
crust of ice, which is carefully collected and packed up. Aa 

* Dew's Farishta, 8«e. edkiflD, U. IML 
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Intolli^t giiilleiiian» David SooU, Esq^ says the aubiect 
of MTtiiScial congelation is not so well understood by scien- 
tific men in Europe as it nught be. The old stoiy of evapo- 
ration being at the bottom of the process, and porous pans 
being necessary for its success, is repeated by one author 
alter another, although nothing, can be more erroneous. In 
lespect to the first, it seems st&cient to observe, that when 
ice is produced in temperatures above the freezing-point, a 
plentiful deposition of dew is always going on, which seenis 
to be altogether inconsistent with the idea of air being in a 
state capable of receiving firesh accessions of n^oisture. Mr. 
Scott found, by repeated experiments, that ice may be pro- 
duced although a thin film of oil be spread over the surface 
of the water, — the latter being contained in glazed plates* 
which indeed answer much better than the porous pans of 
the ooontry, the ice in them being invariably thicker, and 
the water, when it does not actually freeze, soij^what colder 
than the similar contents of porous, pans placed in exactly 
the same situation. The &ct is that the natives use porous 
pans fitom necessity, there being no other description of 
aazthenwaze ma n u fa ctured in the country ; but so weU are 
thej aware that the porosity of the vessels m of no advantage, 
that they usually rub them with grease for the purpose of 
more easily taking out the ice, and also facilitating the pro- 
cess, by keeping the straw upon which they are placed m a 
perfectly diy and non-conducting state. Mr. Scott repeated 
sane of Dt, Well's experiments, < and obtained interesting 
lesolts. On one occasion, a turban being suspended across 
the pit three feet above the pans, it, as it always does, pre- 
vented the formation of ice in those immediately under it ; 
and in several which it only partially covered, ice was formed 
on the half of the water out of this perpendicular line, while 
that under the turban was fluid. Two strings crossing each 
other, and placed at a less height above a pan, will also 
divide the ice into four quarters ; but it is obvious that these 
results will not always be obtained ; for) if the temperature 
be rather lower than would be necessary to freeze the watery 
supposing no impediment to exist, the whole may be frozeiv 
although partially covered; and,'Sn the other hand, if just 
sufficient to freeze the water under the most favourable cir- 
cumstances, the contents of a vessel not fully exposed to the 
influence of the sky may remain fluid throughout. Mr. Scolt 
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eoald newn make ke (opeTating, however, on a flnaU aeaie) 
when the tempentnre exceeded 4t^ F. on the lerelef thepits ; 
hut on Buchoecunons thetempentufe it mudi higher at some 
distuiee horn the ground, and a series of bottles filled with, 
water, suspended from a mast of about seTent j feet hi^, 
exhibited an increase of 1^ for ereiy ten feet of elevation. 
Mr. Scott adds, that therefore Sir H. Davy is right in saying 
ice may be made when the thermometer is above 50°, if he 
idlnde to the apper regions of the air, or hills of moderate 
height ; but, as has been already said, it cannot be made 
when the thermometer, suspended at three feet from the 
ground on the plain, stands at about 41^. Mr. Scott's ex- 
periments extend to (he height of 3400 feet, at which eleva- 
tion, on a detached mountain, the temperature of die air at 
sunrise is several degrees higher than in the plain of Bengal. 

6. Snow'line, — ^AJthouffh, as already remarked, the ther- 
mometer sometimes stancb as low as 38^ F. in Mi^ah, yet, 
as fer as we know, snow has not been observed in In^ to 
the south of the ffnnid Hiinmaleh mountain-barrier. On 
several ranees of wis vast alpine land snow lies all the year. 
The lower ooundaiy of this snowy covering is named the 
nuw4inej which varies in height according to the season 
of the year, being highest during summer and lowest dnai^ 
winter. Of late years the height of this line in diAient 
parts of the world has engaged Ihe particular attention gf 
meteorolosists, and the itavestigation has led to interesttag 
results. The sifbject has been pursued with energy tinong 
the Hhnmalehs by several active British officers, — of whom 
Webb, Gerrard, and Herbert are the most distingnisbed. 
In November, 1817, Captain Webb published a memoir on 
the heists of the ffimmalehs, in whidi, h9 tracing the 
Gauri nver upwards, he found that it burst from the enivw 
at the elevation of 11,648 feet, — ^a striking coincidence be- 
tween actual observation and the calculated formula of an- 
thers, which assigns 11,400 feet. Mr. Colebrooke, in a 
paper published in Brande's Journal from ^tte <^erva^BS 
4»f Captain Webb, for the first time remariced that the ii^erior 
Ihnit of perpetual snow jpes not eveiywhere descend so low 
as theory would lead us to conclude. 

According to theory, the heiriit of the snow-line between ; 
latitudes S7» and 35^ about Uie range of latitade of the 
Himmalehs, is ae follows : — 
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«3» ia,i« 

S8 , ii,«sa 

S9 n,Tio 

aO 11,484 

31 11,258 

S2 11,018 

33 10,778 

34 10,584 

35 10^ 

llie following facts show, not only the difference between 
the line of theory and that of actual observation, but also 
that the snow-line is higher on the northern than the south- 
ern side of the Hiinmalehs : — 

7. General Greai Height of the Snoto-line on the Himnudeha* 
— The village and temple of Milem were found by Captain 
Webb at the respective elevations of 11,405 and 11,682 feet 
above Calcutta ; extensive fields of buckwheat and Tartario 
barley occupying the space between the two. A year after 
these observations were made, viz. on the 21st June, 1818, 
Captain Webb proceeded southward from Joshi-mat-h, and 
fcom the DauU river observed barometrically the altitude of 
a station on the ridge of mountains to the south. He found 
it to be 1 1,680 feet above the level of Calcutta ; yet the 
plate was surrounded by flourishing woods of oak, hmg- 
Maved pine, and arborescent rhododendrons, and the whole 
surface covered with a rich vegetation as high as the knee» 
eoLtensive beds oi strawberries in full flower, and plenty of 
currant-bushes in blossom all around, in clear spots of rich 
black mould. On the following day, Captain W^bb reached 
the summit of the pass Pilgointi Churhai, and found its 
elevation to be 12,642 feet above the same level, or more 
than 12,700 feet above the sea. A dense fo^ confined the 
prospect ; bat no snow was to be seen contiguous to the 
spot. Tlie surface exhibited a black soil, unless where the 
ban rock appeared, covered with strawberry plants, butter- 
cups, dandelions, and a profusion of other flowers.. The 
goatherds of the country are accustomed to lead their flocks 
to pasture during July and August upon a yet loftier ridge, 
estimated to be as much above the pass of Pilgointi as this 
was above the preceding day's encampment, — that is, nearly 
1000 feet ; ana which therefore removes the snow-line to a 
•till higher elevation. 

P3 , 
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The temple of Kedar-nsth, acomtling to a men of five 
barometrical meaememeots, is 11,897 feet abof*e Caleutta* 
or 12,000 feet above the level of the eea ; but no snow 
remained in the vicinity oi the temple later than the begin- 
ning of July; 80 that under the latitude of 30^ iO' at the 
last-mentioned elevation, the snows were net perpetual on 
the scutJum side of the Himmaleh mountains. 

Captain Webb's observations on the summit of theNitee 
Ghaut afford another example of this interesting fact. At 
the elevation of 16,814 feet, not a vestige of snow was to be 
seen on the Ghaut, nor upon the projecting shoulder of the 
mountain-ridge, rising about 900 feet on the western side 
of the pass ; and we may hence conclude that the height of 
the snow-line on the northern side of the Himmaleh range 
cannot be less than 17,000 feet. The great elevation of the 
table-land of Tartary is, from its conneidoa with the distri- 
bution of the snowy boundary in these regions, deserving of 
particular notice. By observations made on the ridge of the 
Kitee pass. Captain Webb found the Sutledge to flow in a 
plain 14,924 feet above the sea ; yet so far are the unde», at 
great plains, from being buried in eternal snow, as our con^ 
mon estimates would leadiis to suppose, that the ^^foksoi 
the river afford the finest pasture for thousands of quadru- 
peds throughout the year. The town of Daba appeam to 
be inhabited all the year, and not a temporary residence. 
3tn the nei^hbourhoodof this place and near iDoompoo, both 
consideraMy higher than the bed of the Sutledge, Captma 
Webb was informed that the finest crops of Hhe grain called 
ora were gathered, from which the natives make their hraad. 

Captain Gerrard, when proceeding by the Ch&rang pass^ 
17,34^ feet high, to the valley of Nangalti, says many beds of 
snow were crossed, and that at the height of about I6,30d^feet 
the ** continuous snoto-heds commenced^ In another p^oe, 
however, he remarks that the mountains in the neighboup- 
hood of Charang are all of blue slate, naked to their tops, md 
exhibiting decay and barrenness in their most frightful fimns. 
They tower in sharp and detached groups to about 18,000 
feet, no vegetation approaching their bases, nor do thflv 
sumtmts offer any rest to snow. Upon the left hank of te 
Tagla, mountains 16,000 feet high appear, on which no snow 
"was observed. The summits on ihe right htak seem tisbe 
18,000 feet, and with but little snow in stvsaks. Tk» i 
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teiBs also ^rlaeli enekwe tlie d«U of tbe T«gU mo botWMR 
i«,000 and 90,000 feet hiffh, and jait t^>e3 with «new. 

The ditfiBiraiiee of hoight of thSo perpetual anowa cm. thft 
Botthom and aoathem a^ea of the HiinmaMi moimtaiaa is 
ftother ahown hj the following remaika of Captain Gerrard. 
Zaauin, a halting^plaee for travellera on the banks of tba 
Sheiti, is 15,600 feet above the sea,— .a height equal to that 
of the pasaes through the outer range of the Snowy Moun- 
tains; and yet, he says, there is nothing to remind the 
tmveller of the Himmalehs. Gently slopihg hills and tran- 
^il rivulets with banks of turf and i>ebbly beds, flocks of 
l^eons and herds of deer, present the idea of a much lowat 
elevation. But nature has adapted the vegetation to the 
country ; for did it extend no higher than on the southern 
Ace of the Himmalehs, Tartary would be uninhabitable 
•fther by man or beast. OnVseending the wiuhern acclivity 
of the snowy range, the extreme bogbt of cultivation is 
firand 10,000 feet ; and even there the crops are fiequently 
mtgneti. The highest habitation is 9600 feet; 11,800 feat 
may be reckoned the upper limit of forests, and 13,000 that 
ef boshes, although, in a. few sheltered situations, dwarf- 
tnebM/and small buriies are found almost at 13*000 feet. 
But if we go to the Baspa river, the highest village will bs 
ftcmd ar an elevation of 11,400 feet, cultivation reaching to 
Hm same altitude, and forests extending to 13,000 feet at 
least. Advancing ferther, we find villages at the last-mea* 
tioned elevation, cultivati<m 600 feet higher, fine birches at 
t4,000 feet, and tama bushes, which furnish excellent fire- 
wood, at 17,000 feet. Eastward, towards Manasawara, 
aeoerdlDgto the accounts of the Tartars, crops and bushes 
thrive at a still creater height. 

These foots, uien, show not^nly that the snow-line gen- 
erally is higher than was anticipated, but also that we must 
esoend semal thousand feet more on the northern thaa 
^ southern aocUvity of tfads alpine land before we reach 
the pnpetuai snow.^ Many explanations have be^ given 
af this strSdng feet which we caimot discuss here. It is 
■vfieient to remark, that the radiation from the surfooe of 
the trtie-land of Thibet, the dryneas of the air throughout 
OoBtml and Northern Asia, the small ^entity of snow 
which foils dmixig winter when the tanmeratufe sinks to 
li<^7.et-f ftor.,histly«tli»Mieni^ and tmaspann^tC 
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the atmorohere which wigiw »l«ngthe notUieni ^«*i*^if 
the HimiMlehs, and which augmente at the aenietiiiia^ 
irradiation of the table-land. and the traB«m«aon of J^ 
ndiant heat which the taWe-land en^, may »»« c«Mide»4 
«s the principal cauaea of the gwat diflferenco of Ac heigU 
cf the anow-Kne oa the north and aouth aidea of the centra 
inountain-rangea of India. . i. u 

8. £iMiiKWfl^«m.— Evaporation ia that procesa hy which 
the atmoaphere ia fumiahcd with the moiatnre it ccmtama. 
Water aaaumea the vaporic form at aU temperaturea, how* 
•▼er low. ThuB vapour riaea, not only from the plama of 
Bengal, but alao from the icy and anowy mantles on thff 
biffhcst ridgca and aummUa of the Himmaleha. Hitherto^ 
owing to 8ie want of obaervationa, naturaliata have nol 
been able to trace out in a satiafactory manner the phe- 
nomena of evaporation in different climatea ; although we 
know, from ita general relationa to heat, that it la moat 
powerfiil in the equatorial regiona of the globe, and gradu- 
ally diminishea towaida the polea. The inatmmenU iiece»> 
aary for aacertaining the power of evaporation have never, 
aa far aa we know, been uaed in India ; but the tuna la net 
diatant, we hope, when theae willfind a place in Indian me- 
teorological obaervatorica. 

9. Humidity 0/ the Atmosphere^Thfi earth, aa la well 
known, ia aurrounded by an atmoaphere of air and aqneom 
▼apour. Theae two mattera are mechanically mixed, and 
each ia governed by ita own peculiar lawa. In order to 
aupply the atmosphere with aqueoua vapour, the procesa of 
evaporation ia almost in conatant activity ; and Nature bam 
set limita beyond whidi thia vapour cannot pass, ao as to 
prevent cicesaive moisture and iong-continned dryness, 
ftiia dependence of moiature on temperature enables na to 
trace aome of the phenomena of ita diatribution. There is, 
aa ia well known, a gradation of heat from the equator to the 
poles, and also from the surface of the earth upwards into the 
iugher regions of the air. Grenerally speaking, -the lowest 
stratum of the atmosphere, in whatever latitude it is fi>undy 
muat Contain the greateat quantity of aqueoua vapour, on ac- 
count of Its being neareat the aource whence that moiatue is 
snppU^. If an equality of temperature existed, there* 
fore, at the surface, the same quantity of air, in v^atevAt 
latitude il was takeo, woold contain when &mqMtiy 
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Mtsfttedy Um tame qoantity of moistove. But rinee th* 
tettipnnttare diminishes with the latitude, a grrtn Tolume 
ef air in a perfect state of saturation must ooutain less and 
lees BMiistare as we approach the poles. Ftom a similar 
eaasa the moisture of the atmosphere must diminish as we 
ascend above the earth. Local circumstances also affect 
the moisture of the atmosphere : thus, oyer coasts it is much 
moister than in the intenor of continents, as is well exem- 
plified in the moist atmoephere of Western Europe, wiuBn 
eontraated with the verj dry atmosphere of Asia. The at- 
meiqphere over wooded districts is moister than over those 
apaiingly covered with vegetation ; and the driest reposes 
upOR and sandy tropical plains. In India, for the most 
part,, between Deoember^and June, while the general motion 
of the air is southvrard to the sea, the atmosphere is com^ 
pantively dry. It attains its maximum of humidi^ during 
Ihe blowing of the eouth-west monsoon. After the rains 
cease, fogs m the mornings continue for some time, and re- 
sfpaar beliDie the eommeneement of the rainy season. Such 
€sga Kre useful, Heyne remaiks, to the growth of ^ants, as 
tbey elear them fimn dust, open their pores, and suoply 
thflin vvith nonrishment, which they could not obtain mm 
th« «arlh in thii season. Without these irri^tions vexy 
nuie aaltpetn eeuld be made, as the eaxtib which contains 
it caa be leoognised only after it has attracted thii moistnie. 
Thtt only accurate inode of asoeftaininff the quantity of 
moietuM in the air is by means of the ^grometer^ an in- 
itnimeiit whidi has hitherto been but sparingly used in 
India. We regretthis, as the extensive employment of this 
nstnuMnt would throw much fight on the dunate of our 
eaataoi emrnse. Hygrometers ought, akmff with other me- 
teorQlo|ricu instruments, to be dwtributed by government 
thmughont India. 

10. ileio.-^Dews, in many patts of India, are heaviest in 
Deoamber and January, before the lb|[s set in. They be- 
esme pereeptible before eicht or mne m the evening, when 
the atnoepheve is perfoetly seiene. On the Coromandel 
eaast, aooording to Heyne, the inhabitants are not so much 
afraid of exposure to them as those of other countries. 
During the foggy season the vnugar of Senruuraiu (the 
uid iew of some authors), so much prised by the Moonneft 
and rich Hindoos, is obtained. It u made by spieadiaf 
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{MaoM of amtliii ek»th on the flowering sennegs (eker arie^ 
Hmuitt Bengal gram) after sunset, and removmg tlum be- 
fore the sun geU through the clouds of nust. The moisture 
vrith which iaej are saturated is wrong oat, and preaerred 
for use. The acid juice is said to contain oxalic, malic, ami 
a liltie acetic acid.* 

11. Rain. — ^The humidity communicated to the air bj 
evaporation is returned to the earth chiefly in the fimn of 
jain. The quantity of rain which falls is greatest at tho 
equator, grradually decreasing towards the poles. The quan- 
tity is estimated by means of the rain-gauge, and is given 
in inches and fractions of inches. When we say, fax ex- 
ample, that one inch has fallen in a district in a spedfie 
time, it means that if all the rain which fell in that time had 
jemained on the surface, it would have covered it to the 
•depth of one inch. This explanation is offered, as some of 
our readers might not be aware Without it of the preciae 
meaning of the following details. 

In India the rains occur at determinate periods, owned 
the raimj teasoiu. In general th^re is but one rainy sea- 
son, during June, July, August, September, and October; 
during the south-west monsoon ; Uttle or no rain 61iing 
in the other months. In the peninsula, however, there 
are in some places two rainy Ma»on«,~-one daring the 
south-west monsoon on the west side, the other in the time 
of the north-east monsoon on the east side of the country. 

Rain falls, not^nly all over the penuunla and Middle In- 
dia, but also among the Himmalehs, and at a great height 
above the sea. Thus Gerrard, in a snow-covered rsatm 
15,000 feet high, experienced a shower whidi lasted lor 
two hours. He was also detained three days by inoessant 
rain at Shalpia, a resting-place for traveUers. 

On the coast of Malabar, mean latitude about 11^^ north, 
the annual amount of rain is stated at 123^; at Bombay, 
the fall observed during twelve years is stated at 82 inches 
annually ; at Calcutta 81 inches during the year. Of Ao 
quantities falling during tuccetsiw monthi the results are 
necessarily very variable. The means of twelve years' oh- 
servations for Bombay afford the following results :— 

• Dew oollected fhrni the leaves of plants contains a large dose of car- 
boBie wid: thus Lunpodius foand 2 per cent, of carbonic acid in dew 
coUeeied from tbe^leaves of die akkemOla vuigiriM 
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^ ' M-Miftclm. 

JWy 33.05 

<^«<»»*' 1.W 

the greatest fall being found in June and July, and declior 
ingto a reiy small amount in October. 

The quantity of rain which sometimes falls in a short 

A ?,/®T; ^®*** , '"*""» * '«"«' fifom Mr. Scott says, 
Were fell at Bombay during the first twelve days of the ramy 
■cason thirty-two inches of rain, so that aU the roads bi 
came hke rivers. In England the average fall for the 
Whole year is thirty-two inches,-~the same as fefl at Bom- 
Bay m the course of twelve days. Between Bombay and 
tfte southern part of the Malabar coast, places not 500 miles 
oistant from each other, very great differences prevail, botk 
muwhvidual years and in the amounts of the annual means. 
The following are a few of the results of each :— 

Aaumx orBai& at Bombaj Aakoimt at Bak on tte> 
'""* tBUMkei, CoMtoflblalnriaiMhHi- 
JfE IJf 7» 136.70 

IS?::::::;:;:::;: S:S :::::::::::::::: ^S:JJ 
j^ 112.S :....:. iSao 

^®* M.70 I21.e7 

>*«»» ».18 *...l^ 

Hese the average annual amount of rain differs sixty per 
oent within so small a geographical limit. 

From the want of observations we have no opportunity 
M laying before our readers any details in regard to the re- 
laUve proportions in the mountainous, hilly, -flat, low, and 
JAtoial parte of India, nor have met with any very accurate 
Agisters of the daily and nightly fall. 

12. Monsoons, — India, though it approaches nearer to the 
eqnator, is not so hot as the Sandy Arabia or the adjacent 
<5*«ntries. The course of the seasons is also more regular 
«na eonstant, and it is in this part of the world that we 
J'^^^'fith those remarkable winds— the seasdnal or period- 
Kal winds called mofuooTu— which throughout India blow 
'^^^nyQoe.halfUieyMi&QBi -^Mh-Trtft to north enstj awit 
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tlie otlMT hilf ftOBi Boitli-«Mt to Boatl^wMC, and aie tbe 
great diftribaten of itt rain iiid modifiers of its climate. 
The most remaxkable rainy season is thai called the soath- 
west monsoon. It extends firom AAica U> the peninsola of 
Malaccat and deluges all the countries within certain linen 
tf httitiide toi about four months of the year. In the 
•outhem parts of India this monsoon commences about the 
; Beginninj^ of June, but it gets later as we advance towarde 
' Ihe north. Its approach, says Mr. Elphinstone, is gene* 
rally announced by vast masses of clouds that rise fiooa 
Ihe Indian Ocean and advance towards the ncnrth-eaat, &»- 
thering and thickening as they come near the land. After 
iome tnreateninff days the sky assumes a troubled appear* 
ince in the evenmgs, and the monsoon in general sets ua 
during the night. It is attended by thunder'Storms fiur ex- 
ceeding in intensity those of temperate regions. It gen»- 
rafly begins with violent blasts of wind, which are sucoeode^ 
by floods of rain. For some hours lightning is seen almost 
without intermission; sometimes it only illuminates the 
tikj^ and shows the clouds near the horizon ; at others it 
discovers the ^stant hills, and again leaves all in darkness, 
when in an instant it reappears in vivid and successive 
flashes, and exhibits the nearest objects in all the bright- 
ness of day. During all this time thunder never ceases to 
roll, and is only silenced by some nearer peal, which borate 
cm the ear with such a su^en and tremendous crash as can 
scarcely fitil to strike the most insensible heart wiHi awe.* 
At length the thunder ceai^es, and nothing is heard but the 
cenlinaed pouring of the rain and the ruirtuDg ef the fisin^ 
streams. The next day presents a gloomy spectacle ; tb» 
rain stall descends in torrents, uid scaioely allows a view 
of the blackened fields ; the rivers are swollen tnd diteoW 
oored, and s#eep down along with them the hedges, the 
hate, and the remains of the cultivation which was cairied 
on during the dry season in their beds. 



* To penont, Mr. Elphlnstone says, who liave long midod In Indis, 
tllHSeionne loaefiraeb of tli«tr gimoar ; yec tliey ■oraethMa rlas ta 
eackapiioh m to audte aa i m p r aa rt oa en tboMmaat bSbitasitdiedMBiL 
He was told by a gentleman who had been flnr aooie tioM in ll«Mw» 
theproTinoe moak niafingnlshed fbr the vlolenoe of the monsoon, thai ha 
tlnra laard a dap aftliaader whieli prodaced a ailenee of a udmite !■ a 
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Thifl lasts for aeveral days ; after, which the thy deaiSy 

and diaeoven the fiiee of nature changed aa if by enchaat- 

ment. Before > ibB storm the fields were p>arched up, and 

except in the beds of 4he rivers scarcely a blade of vegeta- 

tion was tolw seen ; the deaniess of the sky was not interr 

ivpted by a single cloud, hut the atmosphwe was loaded 

with dost, whidi was sufficient to render distant objects 

dim, as in mist, and to make the sun appear dnU and, disco* 

loured, till he attained a considerable dewitioD ; a paichiaff 

wind blew like a blast from a ihmace, and heated wood, 

ifon, aiid every other solid mateziai, even, in the shade ; and 

imniediateiy before the monsoon this wind had been suc- 

oseded by the- still man sidtry eahns. But when the first 

violence of the storm is over, the whole earth is oovend 

with a sudden and luxuriant verdure ; the rivers ue Ml 

and tranquS ; the air is pure and delicieus ; and the sky is 

iraried a^ eml^eOished with clouds. The efiect of the 

change is visible on aU the animal creation^snd can only 

be imagined bn Europe bysupposing the depth of a dreary 

winter to start at once into all the freshness and brilliancy 

of spring. From this time the rain falls at intervals for 

aboot a month, when it comes on again with great violence, 

and in July the rains are at their height ; during the. thiid 

month they rAther dimtniih, but are still heavy ; and in 

September they gradually abate, and an often entirehr 8us> 

pended, till near the ena of the month, when they depart 

amid thukiders and tempests as they camoi 

Such is the mcmsoon in^e greater part of India. It is 
not, however, without some diversity, the principal feature 
of which is the jdclay in its commencement, and the dimi- 
Bntion of the quazitity of nan as it recedes from the sea». 
It is naturally most severe near the sea, from whidli it.dnws 
its supplies, and is exhausted afi«r ithas passed over a great 
tract of land. For this Veason the rains are more or less 
plentifhl in different dis^cts according to their distance 
from the sea, except in those near high mcwntains, which 
arrest the clouds, and procure a larger supply of rain for 
the nmgjhbooffing tracts than would have foUen to their sham 
if the passage of the dends had been unobstructed. 

The obstacle presented to the douds ahd winds by thn 
mountains has another effect of oonsldeBable impoitanoe. 
The south-west monsoon Mews eiver the^oeean in iU aat^-^ 

Vol. III.- 
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ml diieetion ; and though it may experience some diveTsi- 
. ties after it reache* the land, ita general course over India 
may still be «aid to be toward! the nortb-eae^, tiU ijb is ex- 
hausted on the western 4Uid central parts 4>f the peninsula. 
The provinces in the north-east receive it in adifieient man- 
ner : the wind which brings the rains to that part of the 
<(Hitinent originally Mows from the south-west over the Bay 
of Bengal, tul the mountains of Himmalfeh, and those 
which join them from the south, stop its progress, and com- 
pel it to follow their course towards the north-west The 
Sevaifing wind, therefore, in the region soutiinW'est of the 
immalehs is from south-east ; and it is from that quarter 
that our provinces in Bengal receive their nins. But when 
'the wind lias reached so far to the ^north-west as to meet 
With the Hindoo Qoosh, it is s^ain opposed by that chain 
'of mountains, and turned off along its face towards the 
west, till it meets the projection of Hindoo Goosh and the 
range of Solimaun, which prevent its farther progress in 
that direction, or at least compel it to part with the clouds 
'with which it was loaded. The efiect of the mountains in 
stopping the clouds borne by this vnnd is different in differ- 
ent places. Near the sea, where the clouds are still in deep 
mass, part is discharged on the hills and thecountry^beneath 
them, and part passes up to the north- west ; but part is said 
to make its war over the first hills, and produce the rains in 
Thibet. 

The above observations, Mr. £lphinstone continues, will 
explain, or at least connect the following fhcts : — The south- 
west monsoon commences on the Malabar coast in May, 
and is there very violent ; it is later and more moderate in 
Mysore ; and the Coromandel coast, covered by tb^ moun- 
tainous countries on the west, is entirely exempt ftom it. 
JParther north the monsoon begins early in June, vod loses 
A good deal of its violence, except in the places influenced 
«hy the neighbourhood of the mountains or the sea, where 
the fall of water is very considerable. About Delhi it does 
«ot begin until near the end of June, and the fall of rain is 
creatly inferior to what is felt at Calcutta or Bombay. In 
^ north of the Punjaub, near the hills, it exceeds that of 
Delhi ; but in the south of the Punjaub, distant both from 
the sea and the hills, very little fain falls. The clouds pass 
^*^ little obttiuctioit over Lower Si&de, but nin mom 
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plentifttlly in Upper Sinde, where these xain^, though not 
heavy, are the principal one* in the year. 

By the be^ning of October, when the 80utb>we8t mon- 
soon or rainy season is nearly at an end, the change gradu- 
ally takes place from the south-west to the north-east mon- 
soon. This monsoon is attended with diy weather through- 
out the peninsula, excepting on its eastern side on the coasft 
of Coromandel. On this coast the north-east monsoon 
brings the periodical rains, which begm about the middle 
of Octobetf and end generally about the middle of Decem- 
ber. From December to the beginning of March this mon- 
soon continues, but is now a dry wind. The vreolthet is at 
this season cool and agreeable. The north-east winds cease 
about the end of F^ruary or beginning' of March, and 
from this period to the beginning of June, the winds are 
irregular and the heat great fdl over the peninsula. The 
winds are chiefly from the south at this time in the Bay of 
Bengal and on its shores, and are hot, moist, and relaxing. 
About the end of May or beginning of June, as already re- 
marked, the south-west n^onsoon begins, and is attended 
with the periodical rains in all Tparts of the peninsula ex- 
cepting the Cofomandel coast, which then suffers greatly 
from heat and drought* 

13. HaU, — In India haU ialls only during the hottest sear* 
sons of the year, frequently 'in pieces the weightof half an 
ounc&, and is accompanied by heavy thunder^'and storms or 
gusts of wind. In the peninsula, showers are more fie'- 
qneiit in the country above the Ghauts than in that below 
them. The natives call the hail rmnsixmes^ and ascribe to ■ 
it invigorating virtues* Although none of the mountains in 
Peninsular India reach the snow-line, and frozen water 
rarely appeals there otherwise than in the form of hail, 
snow being unknowh in Southern India, yet some writers 
maintain that hail-storms never occur in the torrid zone,i 
while others affirm that they never appear |here except at 
an elevation of not less than 1500 or S^OOO feet above the 
sea. This statement, however, is far from being correct ; 
for although hail-storms are not so common and destructive 
in India as in the south of Europe, — the grand region of 
these storms,— >still they do frequently happen, even at the 
level of the sea. In May, 1823, a violent hail-stomi oc* 
curred at Hydrabad, which is about 11^ north latitude, at an 
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«l«vaUoa of not man ihssn 1000 feet above the ma. The 
haiistoBes were of ooniidenible size, and a sufficieiit quan- 
tity was oolleeted hf the serraato of a militazj mess lo cool 
the wme fiw sevwaldays. Ahafl-rtonn occurred at Baiwar, 
north latitude l&* 28', east lon^tode 75^ 11% in May or 
June, 1825. The height of Darwai above the sea is 2400 
Teet, but it i» near no £gh range of mountains. The hall- 
stones had a wbite poms nucleus, and varied from the size 
of a filbeit to that of a pigeon's e^. A similar stonn oc- 
curred at the same pilaoe, and a^ut the same season, in 
1826. These, Dr. T. Christie says, were the only hail- 
storms that came under his notice during five years' xttsi> 
denoe in India ; but from the tesUmony of o&en he men- 
tions the following : — lieutenant-colonel Bowler of the 
Madras army infonned him that he witnessed a violent hail- 
storm at TrKhinopoly, about the middle of the year 1805, 
when the hailstones were nearly as large as walnuts. An- 
other very violent hail-storm occurred in the Goosma Valley, 
about twenty-five miles west of Ganjam, and only a few 
ftet above the sea, when the same officer was in camp thei9 
about the end of April, 1817. It commenced about half- 
wast three in the 'afternoon. The weather had previously 
been very sultry, with hot blasts of whid, and heavy clouds, 
w&ch appeared almost to touch the tops of the tmts. On 
^e hail falline, the air became on a sudden disagreeably 
cold, as it had been before oppressively hot. We axe told 
}jj Heyne, in his i^torical and Statistical Tracts on India* 
that " masses of hail of immense size are said to have iUlen 
£rom the clouds at different periods" in the Mysore coun- 
try ; and that, ^ in the latter part cf Tippoo Sultan's rei^ 
it is on reeetd and well authenticated, that a piece of lois 
fell near Seringapatam of the size of an ele^^iant." 0£ 
course, we are not to believe this to the letter,^— we must 
make some allowance for oriental exaggeration. It ia need- 
less to multiply examples ; for there is probably not an officer 
who has been many years in India who cimaot bear testi- 
mony to the frequency of hail-storms in that country. 

14. FaUing Stan, Fire-hoUt, and Meteoric Stones. — ^Fall- 
ing stars are of frequent occurrence, falling -or rather shoot- 
ing through the atmoin^ere in countless nun^iers, and at 
all times of the day, in India as in Europe. Fire-balls also 
are not very uncommon. CoKmel Blocker gives an ac« 
count of a meteor, having the appearance of an elongated 
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ball of fire, "which he observed, on the 3d NoremboCy 
182C, a little after sunset, when on ^te road between 
the court-house and the town-hall of Calcutta. Its colour 
was pale, for the daylight was Btill strong, and its larger 
diameter appeared greater and its smaller less than the 
semi-diameter of the moon. Its direction was from east 
to west, its track' nearly horizontal, and its altitude about 
30°. As it did Qot apparently move with the velocity of or- 
dinary fire-balls, it was probably at a great distance, and 
consequently of large size. So k>ng as Colofiel Blacker 
saw it, which Vas for five or jix seconds, its motion wa» 
steady, its light equable, and its size and figure perma* 
nenL It latterly, however, left a train of sparks ; soon 
after which it suddenly disappeared, without the attend* 
ant circumstance of any audible report. These fire-balls- 
someUmes burst, and precipitate meteoric stones and iron.* 
Lord Yalentia and Mr. Howard mention stones that fell in 
this way from the atmosphere of Bengal on the 19th De-> 
cember, 1798 ; several fell near Moradabad, in 1808, and 
nineteen were found at Futtypore, in the Doab, on the 5th 
November, 1814. Dr. Tytler says,. that on the evening ot 
that, day, shortly after sunset, before diiyli^ht had entirely 
faded, a meteor wa» distinctly seen, shooting with consid- 
erable velocity in a direction nearly north-west This ap> 
pearance was also observed by the Europeans in the lines- 
and natives in the city, and is described to have comprised 
a blaze of light, surrounding a red globe about the size of 
the moon, which impressed the spectators with the idea of 
that lumina,ry descending from the skies. The same phe- 
nomenon, and at the same moment of time, was seen at 
Hazareebaug, in Bengal, a distance of upwards of 250 miles- 
eastward from Allahabad. The meteor descended at Rour- 
poor, nearly 70 miles north-west from the station of Allaha* 
bad, immediately after it Was seen at that place. Its fall 
was accompanied with noises resembling the explosion of 
distant artillery, and a stone viras seen fiilling, which in th» 
act of descending is said to have emitted sparks similar to 
those proceeding from a blacksmith's forge. , A strong sul- 
phureous smell was also perceptible, and when fixst discov* 
ered the stone was hot to the touch* Besides the stone 
thus actually known to have fiillen, several others of a simi^ 
lar description vrpse picked up, at the distance of several 

Q2 
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firom «acli other, whence it appears that a shower of 
atones in tlus instance took place. The fragments amounted 
to several pounds in weight One weighed neaily one 
pound six ounces avoirdapois, and exactly resembled a body 
ooated with black paint or pitch. Its interior was of an ash'* 
gray colour, and cimtained imbedded metallic-looking pard- 
des. Its mecific gravity is stated as varying finan 3.35S 
to 4.281. On the night of the 7th August, 1823, a me- 
teoric stone fell near the village of Kadonah, in the district 
of Agra, witti much noise as of cannon, the wind awaken- 
ing those who were asleep, and alarming a watchman who 
hMid it fall ; on making search in the morning it was found 
wann, and with little smcke rising from it. The stone was 
shown in London in 1827. Several stones fell in the dis- 
trict of Azim Oerh on the 27th February, 1637. 

These fire*balls, and the meteoric stones they drop, are 
considered as formed in the earth's atmosphere, and there- 
fere as of tellurian atmospherical origin. 

15. Mirage, — On vievring distant objects, it often hap- 
pens, under certahi circumstances, that- these objects pre- 
sent many images which are straight, (Clique, or inverted, 
and always more or less changed in the. contour. It is the 
appearance of these images, without any visible leflector to 
produce them, which constitutes mirage. In explanation 
of this phenomenon it may be remarked, that as- soon as 
the soil becomes heated, the lower stratum of air is also af- 
fected by the calorific influence. Numerous aerial currents 
are established, and an undulatoiy motion taking fdace in 
the air; distant objects become changed in foim, and va- 
riously distorted and broken. If when these changes are 
going on a calm should prevail, and the mass of atmosphere 
upon the plain remain at rest while the stratum in contact 
with the ground becomes gradually heated, mirage wiU arise. 
In such cases the observer will eee distant obj^ts in their 
natural positions and forms ; but hel&w tbem their images 
will be seen reversed, and the spectator believe that he is 
looking at a reflection from the surface of a body of water. 
The sJQr also joins in completing^ the illusion, its image be- 
ing reflected in the same manner. The whele visible ap- 
pearances, the French philosophers who visited Egypt re- 
mark, are indeed the same as those usually exhibited by 
water. AU the laws by which the observer has been aceus- 
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tMDod to judge of the exUtence of water, viewed at a di*- 
tance) are here called into action) and the.man of science aa 
weU as the peasant alike find themselves deceived. 

This carious appearance is noticed b^ several of oar In« 
dw travellers. Thus, Mr. Elphinstoiie, in describing his 
passage through the Great Desert, says, " On the 25tn No- 
vember we n^upched twentynsev^n miles to two wells in the 
desert. In the way we saw a most magnificent mirage, 
which looked like an extensite lake, or a very wide river. 
The water seemed dear and beautiful, and the figures of 
two gentlemen who rode along it were reflected as ustinctly 
as ^l real water." The same very interesting writer re- 
marks, ** On the 22d We made a march of thirty miles to 
Moujgur ; th6 heat of the afternoon was intense, while we 
halted as usual in the naked plain to give our people some 
water and to take som^ refireshments ourselves. In the 
course of the day seversd hundred skins of water came to 
OS from Moujgur, where Bahawul Khan had sent his princi- 
pal officers to receive us. Towards the evening many per- 
sons were astonished with the appearance of a hngiakei era- 
cUmng teveral. Utile ulandt. Notwithstanding the well- 
known nature of ^he country, many were positive that it 
was & lake, and one of the surveyors took the bearing of it." 

Other varieties of mirage are noticed by Colonel Tod in 
Yob valuable work on Rajasthan. 

16. Biack CoUm¥ of the Ski/ oeer the HimmdUha^ — The 
dcy, when viewed from lofly mountains, presents a deep 
blue eolour approaching to black. This fact is often men- 
tkoied by travellers among the Himraalehs. Thus, near 
the sources of the Ganges, the' dazzling brilliancy of the 
snow was rendered more, striking by its contrast with the 
<IarA: Uue^ approaching to blacknessj of the sky ; and at 
night the stars shone with a lustre which they do not pre- 
sent in a denser stmp^here. " It wa^ curious to see them," 
says Captain Hodgson, ^' when rising, appear like one sud- 
den flash as they^ emerged ^rom behind the bright snowy 
summits close to us ; and their disappearance, when setting 
bdiind the peaks, was as sudden as we generally observed 
it to be in their occultations by the moon." At Zinchin, 
16,136 feet above the sea, the atmosphere exhibited that 
very dark-black coloitr which is, observed firom great eleva- 
tioiBs, The son sh<Hie like an orb of fire without the least 
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haze. At night, the part of the horizon \vhere the mooa 
was expected to rise could acaicely be distingaished before 
the limb touched it ; and the stars and planeto shone with a 
brilliancy ne^er seen unless at great heights. 

With a transit-telescope of thirty mches, and a powetof 
thirty, stars vof the fifth magnitude were distinct in broad 
day ; but n<H>e of less size were perceptible. At SGb&thu, 
4200 feet above the sea, stars of the fourth magnitude re- 
quire a power of forty to make them visible in th« day. 

17. Sum-ise and PiUar of Light, or Zodiacul lAght «tt 
Jneito. — Sunrise is often characterized by the appearance 
of a pillar of light, which never fieuls to make a strong im- 
pression on those who take an interest in the natural phe- 
nomena around them, and who, for the first time, witness 
this beautifiil appearance. Dr. Adam, in the fi>Uowing de- 
scription of Indian sunrise, mentions this luminous ap- 
pearance : — 

*< The country in the neighbourhood displays a thousand 
charms compared with the district near the Jumna. The 
loads are dry, and the rocky elevations in front, baving a 
covering of beantifol shrubs, entwined with numerous va- 
rieties of climbing plants, give quite a new feeling to the 
mind on viewing the prospect. New animals, too, inhabit- 
anto of these, present themselves. The peacock, arrayed 
in all his gorgeous hues, and shining with a native glossi- 
ness of plumage, is not unfirequently seen perched on a pro- 
jecting block of granite, while herds of antelopee bound 
along the plain below ; and the shrill cry of the Indian par* 
tridge, heard on every hand, first cheers the teaveller with 
the opening day. I was much delighted one morning here 
with viewmg the natural phenomenon of sunrise. Cob* 
trary to my usual practice, I had started early with my bag- 
gage. It was quite dark, excepting what light the stiora tSf- 
forded, which in India is always considerable at this season 
(October)^ when not a cloud obscures the expanded vault 
of the heavens. After moving on for some time, on tun> 
ing my eye towards the east, 1 could perceive the first iq>- 
pearance of day. It was not dawn, but a mere grayish pil- 
lar of light shooting from the horizon upwards, in the shape 
of a comet's tail, but without lustre ; the efifblgence, if it 
could be so called, ^vsembling that of the milky way more 
than any other object in nature which I have seen. This 
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dall pillar of light was well defined. It continued a hmg 
time ftpparently little increased in size, and without having 
» aoqoired mach hrilliancy. At length its sides near the bot- 
tom gave way, and the Kght, now stronger, difTused itself 
iater^y to a considerable extent. By-and-by the stratum of 
clouds immediately over this expansion displayed the roseate 
hue of mom, and the whole' heavens became (though yet 
&intly) fliuminated. The rosy tints, disappearing in their 
turn, were succeeded by a greater degree of pale light, 
and soon after the near approach of the great luminaiy him- 
self was announced by a pillar of red or orange-red Ught, 
which terminated in the orb, now appearing large and fiery, 
through the medium of the horizontal morning air. This 
IB the general course of sunrise in India, as I have often 
witnesMd since. The precursory phenomenon of the pil- 
hr of lightj with the successive changes, being then new to 
me, appeared perhaps more interesting on that account." 

This pillar of light is the zodiacal light of astronomers, 
whicb we find first mentioned in modem times by Childraus 
in the year lft59. After his observation had been recorded, it 
was entirely forgotten until again seen by Cassini on the 
18th March, 168§. Since that period its appearance is often 
recorded by naturalists. Its nature is not well understood. 
Cassini, Mairan, Euler, Laplace, Regnier, Hube, and 
Hahn have speculated with more or less plausibility in re* 
gaidtP it. 

18. Miasmata^r-Vndet this nftme we understand that 
mattsr or those matters which, emanating from marshes 
and other situations where organic bodies are in a state of 
dscomposition, and received into the human system, produce 
disease, paiticnlariy remittent and intermittent fevers, dec. 
A moderate degree of heat is necessary for the formation 
of this pmson, and also a moderate quantity of moisture. 
Low situations are more exposed than high ones to miasm, 
as it is formed at the earth's surface, and as it rises up- 
wards becominff more and more diluted with pure air. 
Tluu the inhabitants of the Campagna di Roma retreat on 
the approach of the sickly season to the higher grounds, 
wid consider it dangerous to sleep vti the lower apartments 
of a house. Stagnation of the air sometimes allows dan- 
genms accumulations of miasmatoos matter ; the ^rrowth 
of underwood is very fitvourable to its accumulation, by 
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breaUng and arresting Uia currents of air, which would 
otherwise sweep through the forests ; and plains without* 
intervening rising grounds, high walls, or trees, are &vour- 
able to the diffusion of miatnn, by allowing every slight 
horizontal motion of the air to intermix laterally the pure 
and contaminated portions of it. Thick ranges of trees, by 
impeding this horizontal commixture when the air is calm 
or nearly so, and by altering the direction of light breezes* 
are very effectual in confining marsh-effluvia. That some 
kinds of poisonous matters are produced by the decomposi- 
tion of animal and vegetable substances seems highly prob- 
able : others again may emanate from the interior of the 
earth as the result of subterranean action ; and these prob- 
ably are the most noxious kinds. 

19. Climate. — ^Briti^h India, situated partly in the torrid 
and partly in the north temperate zone, \b enclosed by 
boundaries varying much in character, — namely, on tixe 
west by the great Western Desert ; on the south-west, 
south-east, and south by the ocean ; on the east by moun- 
tain-ranges ; and on the northreast and north by the .vast 
alpine land of the Himmalehs, — a mountain-barrier so ele- 
vated as nearly to shut out the atmosphere of India, and 
thus to secure a msteoroloeical system for itself different 
from, and independent of that of Hindostan. As to form 
and elevation above the sea, striking contrasts are displayed, 
between the flat lands of the Ganges, the mountain-chains, 
of the peninsula, the littoral plains of the Cixcara, and the 
table-lands of Mysore. Its surface exhibits sandy deserts, 
bare rocky plains, extensive cultivated fields, jungles, and 
dense forests, — ^traversed by numeroi^s and often consider^ 
able rivers, but rarely varied by the appearance of lakes ; 
over which blows, for one half of the year, the south-west 
monsoon, and during the other half the north-east mon- 
soon, thus affording the conditions for a strikingly-marked 
climate. The year is divided by the Hindoos into six sea- 
sons, but the more common division is into three, viz. the 
rainy f ooldj and hot seatofis ; the rainy in general extends 
from June to October ; the cdd from November to Febm* 
ary ; and the hot firom March to May. Every year there is 
a variation in the commencement and termination of the 
seasons, which renders absolute precision impossible in the 
statement of them. The healthy season may be said to be 
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from NoTCfmber to the setting in of the rains, and the un- 
healthy season during the period of the . rains, and a short 
time after their termination. The following short view of 
the climate of particular provinces will afford to the reader 
a general conception of the healthiness /and unhealthiness 
of the different provinces of Hindostan.* 

I. MADRAS PBESIDfiNCr. 

The Camatic, — ^The climate of the Camatic may he gen- 
erally characterized as dry and hot. The range of the 
thermometer at Madras is usually from 72^ to 92^ ; hut 
sometimes, during the hot months of May and June, it is as 
high as 96° and even 1 05°. In January, February, March, 
and April, the monthly mean is from 77° to 86° ; the ex- 
treme variation in each month is usually from 15° to 22°, 
In May, June, July, and Aumist, the monthly mean tem- 
perature is usually about 91°, 90°, 88°, and 87°, respect- 
ively* the extreme variation being generally from 18° to 23°. 
During September, October, November, and December, the 
monthly mean falls progressively from 85° to 77° or 76°, 
December being generally the coldest month. The extreme 
variation in these months is from 13° to 18°. The hot 
and windy season of May, June, and July is generally the 
most healthy : sickness prevails most about the commence- 
ment of the monsoon, or from August to November. Some- 
times, however, it is greatest in December and January, and 
at other times in June and July. The pirevailing diseases 
are feveVf dysentery , and hepatitis or Iwer complaint, 

Tramtncore, — The weather of this province, which is sit- 
nated at the south-western extremity of the peninsula, is 
usually hot. Heavy falls of rain take place between Jui^e 
and December. After these showers the sun generally 
shines, and produces a- disagreeable moist heat. The pre- 
vailing diseases an^ong the Eotopeans are hepatitis and dyS'* 
entery ; and among the natives fevers and ulcers of the 
lower extremities. 

Cohnbetoor, — ^Thls country is upon the whole healthy, 
and the houses of the native cultivators more comfortable 
than in many parts of the peninsula. Fevtrs are the pre- 

* The vjew of the dimate of the provinces we owe chiefly to Annesley, 
iM a e eop, Younr, Brander, and Christie. 
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Tidtib; diMafWfl, which in aeme seasont became epideKiie^ 
pturticularly among the nattvei. 
Malabar and Canara, — ^These pminces fann the vnnei- 

Sil part of the Malabar coast, and extend from Cooun to 
adasbeTaghur. In Febnxary th^ low country becomes ex- 
tremely hot, and the yapouraand exhalations so dense that 
it is difficult to distinguish objects at the distance of a few 
miles. The heats increase duruig^ March and April, and 
with them the quantity of aqueous vapour. On the setting 
in of the western monsoon in May, the whole is condensed 
into rain.' Fevers f dysenterjf, and hepatitis Are the pierail- 
inff diseases among the Europeans ; and fevers and tdeers 
of the lower extremities among the natives. 

Jkirwar District'^TYi^ most opposite cliniates are met 
with in di/Terent parts of the southern Mahratta country ; 
for the western parts, towards the Ghauts, may be reck- 
oned among the wettest of the Indian peninsula, and the 
eastern among the driest. The avera^ quantity of tain in 
the latter is from twentyto twenty-six inches; m the former 
a larger quantity ofien falls within one inonth. The climate 
becomes gradually drier as. we proceed eastward from the 
Western Ghauts ; and as this chain rtms noith-nokih-west 
and south-south-east, we have consequently a drier climate 
in the northern parts of the district than in the southern, 
on. the same meridian. Thus, at Soondak the climate is 
rainy and cool $ at^oliauk, oh the other hand, which is in 
the same longitude, it is dry and hot.> A considerable quan- 
tity of rain fiEilIs as far eastward as the country continues 
hilly ; but beyond this the supply is scanty and precarious. 
In August, 18^ according to Pr. Christie, a good deal fell 
at Darwar ; while, at the same time, not a drop had fallen 
fifteen 'miles to; the east, and the wells were neaiiy dried np. 
For thr^e weeks in July and August, 1827, the rain eon- 
ttnued nearly incessant at Darwar, and during the same 
time not a drop fell in the eastern parts of the district 
The difference in the habits and mode of life of the In- 
habitants of the western and eastern parts of the ^strict 
abundantly testifies how very opposite are their respective 
climates. In many places, the fovmer are often Ibr weeks 
during the monsoon confined to their own villages, not only 
by the severity of therains, but, in mai^y instances, in con- 
sequence of all communication being stopped by. the swollen 
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miUis. BmiBff thtf dreaiy period (ki aniicipatimi of 
which a stock of piOTiBiona is always laid in), the inhabik- 
ants sit round a fin in the coatire of their miserable dwell- 
ings, which are constantly filled with smoke. When they 
do "ventiue out they wrap thenasehres in a ewnlyk* and over 
t^ jiate " a sort of thatched case or shell, made of the 
ieaves of the jarti or some other of the palm tribe. It is 
hrsad oyer the whole back and dioiilders, narrowing to a 
peak immediately over the head, and coming down the fipmt 
over the &ce just as far as is necessary to give it a firm 
hold, with a slope sufficient to carry the vrater that fells on 
it clear of the body." In the eastern parts it is very dififer* 
ent. The lain is seldom so severe as to prevent the inhab- 
itants firom going oat finr four-and-twenty hoars at one 
time ; and precautions against heat^ not against cold, ave 
necessary. The villages in the western parts conaist of 
thatdied huts, whose steep sloping roofii neariy reach the 
groondy the walls being oi^ a lew feet high, that they may 
be eiffeelaally protected from the rain. Every «^ is covered 
with vegetation. Hedges and trees eoverod with twining 
plants, line the roads, and the thatched loofii are often con- 
cealed by creepers, generally cuoambens pomfdrins, dec 
The villages in the eastern parts present a carious ciHitrast 
to the above. Generally not a spot of green, for many 
months, relieves the horrid giaxe. ^1 is pamied and brown. 
No protection bemg requked agakist heavy rain, the houses 
are built entirely of clay, which one heavy shower, such as 
the western inhabitants constant^ experience, would cOm* 
pletely le? d to the pound. The walls of the houses are 
formed of sun-baked clay, and are from eight' to ten ftek 
lugh. Upon these is supposted a terzace^roof composed of 
brandbes of trees or bamboos, and covered with day. No- 
thing can be conceived more ugly than these villages. On 
every side square masses of &j clay give one more the 
idea of huge ant-hills than of human habitations. . In these 
places, wood being found in too sdmiII quantity to serve m 
fiiel, cow-dung is used for this purpose, whic]]^ being made 
into small cakes, is thus plastered on the walls of the nouses 
to4ry in the sun. Wlssn ready, it is collected into pQes 
like peat-stacks in a Scotch vittage. 

«Aiia|ivebUuaksc t Bopttsna jhMUftnus. 

Vol. 1X1.- R 
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* ilfyfore.— The whole of Hub coantfy has sonifmhatof ^Ae . 
character of a Ubie-land with its accompanyingmoiiiitaiiK. 
The eleTationvaries from 1900 to 4700 feet. Thec&nate^ 
aoeoiding to Hamilton) is tempente and healthy to a da* 
gree unknown in any other tract within the tropics. The 
uonsoonS) or boisterous periodical rains, which at different 
times deluge the coast of Coromandel and. Malabar, have 
their force broken by the Ghauts, and from ei&er side ex- 
tend to the interior in frequent showers, which, thomgii 
^metimes heavy, are seldom of long continuance, and pte« 
aerve both the temperature of the cUmate and tiie Terdora 
of the fields throughout the year. The island of Serin- 
gapatam, on which the capital is built, is under the in^uenee 
of both the north-east and south-west monsoons ; rainy 
weather continues from the beginning of May until the 
commencement of December. January, February, March, 
and April are dry and sultry. From the middle of Decem- 
ber till the beginning of February, cold and bleak nortb-eaat 
winds prey ail ; and between this period and the commence- 
ment of the south-west monsoon is the hottest seasee. 
The atmosphere b damp* and the dews more or less heavy 
throughout the year, particularly in January, February, 
March, and April. The variation of temperature between 
the day and night is also greatest at this season. The nn- 
healthiest periods are March and April, or a Iktle before the 
setting in of the south-West monsoon, and about the close 
of October. Bangalore, the principal military cantonment, 
about 3000 feet above the sea, is one of the most temperate 
places in the peninsula. In 1800, the thermometer was ob- 
served not to rise higher than 83^, nor to fall lower than 68^. 

Salem and, the Baramakl, which form a part of the taUe- 
land above the Eastern Ghauts, have a climate and seasons 
nearly the same as those of Mysore. 

The Balaghautf or Ceded DM^rtete.—- This country is ele- 
vated, but not so high as Mysore. The weather and cli- 
mate on the whole are neariy the same as in Mysoie. ' 

Bejaporek — The climate and the seasoiis resemble those 
of the Ceded Districts. 

The Northern Cn-ear».~To the south of Ooringa, strong 
north-east winds prevail along the shore for the first two 
months of the^year, which, together with the sea-breests, 
moderate the heat* Bat where the winds paw ever Oie salt 
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ilftgiiant manhefy as they do in almost ereiy pait of tha 
seaooast of this quarter of the province, their influence 
upon the health is baneful. During March, April, and part 
of May, high winds from the south-west preyail, and are 
attended with clouds of dust. In May, June, July, August, 
and September, the wind generally blows from the west 
over an extensive parched soil, and hence become intolerably 
hot ; so^that the thermometer, as formerly mentioned, not 
mifiiBqdetttty reaches 110^ or even 112^, and stands above 
laOP at mii^ght. In the hilly and more inland parts, the 
air, owing to the exhalations, from the jungles and forests, 
is unwholesome, particularly in the valleys and ravines by 
which the hiUy districts are intersected. Owing to the 
great power of the son in the dry and sandy plains of the 
south of this province, coup de solal not unfrequently occurs^ 
The diseases nefewr^ hepatitis, and dysentery. 

Hydrdbad. — ^Thia province ifi a table-land ; hence its tem« 
perature is lower tlum the latitude indicates. At the city 
of Hydrabad, during the cool season, the thermometer is 
^ten as low as 40^ and 459. In this district the south-west 
monsoon usually commences about the beginning of June, 
and continues with some intervals till the middle of October. 
Dming November and December the sky is generally 
cloudy, tike winds easteriy ; and sometimes, when the north- 
east monsoon is heavy, a considerable quantity of rain falls. 
Dews are frequent during January and early in February ; 
but both these months, and March, April, and May, are 
dry. The mean monthly temperature, innioors, is stated 
as foUows':— January, 72P ; February, 75^ ; March, 82° ; 
April, 89° ; May, 90° ; June, 86^° ; July, 81° ; August,. 
79° ; September, 78° ; October, 78° ; November, 75° ; De* 
cember, -73° ; givin^r an annual mean of nearly 80°. This. 
is perhaps a little higher than the thermometer placed in & 
more exposed situation would indicate. The daily range 
is often very considerable, particularly during November, 
December, January, and February, amounting in the shade 
generally to about 20°, and not unfrequently to 30° . Fevers 
and dysentery are the prevailing diseases. 

Aurungabad. — ^The aspect of the country, the climate, and 
seasons are nearly the same in the eastern districts of this 
pvovinee as in the province of Hydrabad. 

CaiuUt«A.-rThe climate and seasons are here not mate* 
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rfftUy diffennt fnm thoM of AmiBgalna, or Mtlwiki *• 
be nottcad afterwaid. 

n. BOHBAT PKBSIDBMCr. 

The new town of BoBibay, the etpital of the pmodencyft 
ii boilt in a low, nraddy, unwholeMine tract of land ; hence 
the climate is unhealthy. Peondhf a miUtaxj station and 
pqmloas city, about thirty miles eastvraid of the Ghauts, 
and aboat^8500 feet above the sea, is comparatively healthy. 
The attematkms of temperature are great and sudden. 
The previdlinff diseases are remittent and inUrwittent fetere* 

Guierat, — ^esterir winds prevail die greater put of the 
year. In May and June they are very hot. JDuiin^ D^ 
cember and January, east and north-east winds prevail, and 
lemaikal^ thick fogs ara generally observed eveiy momwg 
in these months. 

in. BBtrsAi. PBBsiDBircr. 

Bengal* — ^The cold season commences, aeeoiftng to Dr. 
Jameson, with November, and ends in Febntary. About 
the middle of October the weather begins perceptibly to 
dian^. The days are still oj^rsssively hot; but the 
mommgs and evenings mduaUy become cool. The wind, 
which during the precedong months had Mown geneniliy 
from the south and the eas^ now begins to oome loand te 
the west and north, and to carry a)ong with it those heavy 
masses of clouds which ahnost constantly float about and 
obscure the horizon during the whole of the rains. The 
atmosphere, from bemg very damp and wateiy, grows diy 
md elastic, and the heavens begin to brighten a little. But 
these appearances are not yet uniform ; the sky stiU at 
tunes fa«c(nnes gloomy and overcast, and heavy showera, 
accompanied by thunder and lightning, show that the 
south-east monsoon has not yet finally taken its leave. 

In November the weather becomes delightiully fair and 
pleasant. A cold sharp wind now blows steadily from the 
north, and frequently also from the west. The air is dry* 
dear, pure, and serene ; the vault of heavenis of a beautiful 
deep azure colour ; and, in general, not a cloud is to be 
seen. The nights are clear, with heavy dews. The tbar- 
mometer in the shade ranges throughout the month ftom 
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66^ to 86<> ; the mean heai about 74^ ; nwdiaiiialtiMe of 
the barometer, 29.98. 

As I>ecember comes on a considerable change takibs place. 
Although the middle of the day and the afternoon be 
clear and fine, a haae generally towards evening collects 
round the horizon, and obscures the setting sun. As the 
night advances thick fogs, sometimes general, som/9timea 
partly, begin to collect, and do not disperse until morning. 
As. they are broken up by the influence of the sun's rays 
their vapours rise and form gray masses o^ clouds, which 
render the early part of the day hot and unpleasant, and 
do not disappear until it is far advanced. These fogs do 
not by any means occur every night. Sometimes, t£>ugh 
rarely, the whole month passes over. without them ; ordina- 
rily they appear only three or four timos ; sometimes during 
several nights successively. As in November, the north 
and west are the prevailing winds. They are very sharps 
but blow steadily, never rising to a gale, nor fidling to a per- 
fect lulU The range of the thermometer is from 56^ to 
78^ ; the mean ten^rature about 70^ ; altitude of the 
barometer, 30.01. 

During January much the same weath^ prevtuls. The 
air is serene, and to the feel piercingly cold. The wind 
blows steadily, and perhaps more ibrcibly, from the n<ffth 
and north-west, than in December. Fogs are still very 
frequent, and sometimes so thiok that scareely any object 
is visible until a late hour in the morning ; 4md every tmng 
exposed to the external air becomes wet and covered with 
drops of moisture. The^ ma^ be often seen rolling in dense 
large bodies in opposite directions. During the dear nifhta 
heavy dews fall. ^ The range of the thermometer is from 
47^ to 75° ; the mean heat about QS^ ; altitude of the ba- 
rometer, 29.99. 

The weather keeps very pleasant until the second week 
of February, when, the middle of the day grows warm ; and 
the change of ibe wind to the south and east, and the col- 
lection of clouds in the horizon, with threatenings of thun> 
der-gusts, portend the approach of the hot season. At 
nifflS the air is raw and cold, and the mornings are foggy. 
The thermometer ranges from 65° to 82° ; the mean heat, 
76° ; altitude of barometer, 30.3. . 

Sometimes a few heavy and refreshing showers &U about 

R2 
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ChrifCaias ; but tfa« vhole of the cold seaBon is generally 
murked by the total absence of rain. It is remaTkaUe how 
iiwigo f ati ng the cM bracing wind of the north, and ^e 
rare eiaetie air and dear sky of these months, prove, to iStt» 
European constitntion, hanissed and broken down, by te 
previous long continnanee of niioist and oppressive weather. 
Tlie appetite and strength, whidi had long before failed, 
nowrstam, and the whole frame becomes light and springy. 
Vegetable nature partakes of the generally salubrions effects 
of the season ; and garden plants and exo^cs, at all other 
times lolled by the excessive heats, now grow vrith fresh- 
ness and vigour. 

The hot season may be considered to set in fairly with 
March. The sun now becomes veiy powerful, and the 
days are warm, and even hot. They are howeverjpre- 
v«ited from being oppressive by the strong and steady 
winds uniformly blowing from &e south, rogs are yet 
not uncommon in the morriSiigs ; and as they clear up, go to 
the north to form, with the thick dispersed masses of clouds 
that are constantly drifted along the horizon by the vnnd» 
materials for the approaching storms. These storms, which 
by the inhabitants^ are termed norih-^esters, do not, however, 
generally occur till towards the middle and end of the month. 
They are usually preceded, during several days, by cloudy 
mornings and strong gales. Then, for one or two evenings, 
comes on distant thunder, with strong gusts of wind, but 
wfthout rain. Towards the afternoon of the day in which 
the storm is to occur, the wind, that during the morning- 
and forenoon had been continued and boisterous, begms to 
fail, and at length settles into a dead calm. The air becomes 
oppressively sultry. The clouds gather in the north-west, 
and form a deep, dense, lowering bank. Vivid lightning, 
accompanied with heavy thunder, and gradually advancing 
nearer and nearer, indicates the immediate approach of the 
storm. At length the calm is suddenly interrupted by a tre- 
mendous burst of wind, and by clouds of dust which darken 
the horizon. Then foltow torrents of rain, with close and 
heavy thunder ; and these are soon succeeded by a serene 
sky and cool air. The appearance, however, of these sud- 
den commotions is not always the same. Sometimes a 
shower of hailstones precedes, or comes m the place of the 
heavy fell of rain ; sometimes there is no ram, even when 
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file fuiy of the wind and qaantity of (he Ugfatntn|r aw ez- 
cessive. *' The genera^ thne of their coming on is about 
canset ; they rarely occur earlier than six in the afternoon, 
or later than midnight. When the days keep clear tmd the 
tvind moderate, heavy dews fall at night ; Irat in blowing 
weather there is no dew, the moisture^ as it settles, being 
carried off by the wind. Range of thermometer, from 
73^ to 86° ; mean temperature, 79^ ; altitude of barem- 
«ter, 29.86. 

April has generally blowing weather throughout. The 
prevailing wind is still the south. The atmosphere is some- 
times clear, generally hazy, with much dust, and thick loose 
clouds continually moving to the north. The weather is 
hot, but pleasant, till towards the end of the month, when 
the nights become close and sultry. The general close- 
ness, however, is ftoBn time to time relieved by thunder- 
storms and seasonable falls of rain. The wind usually 
becomes hot to the feel about the 90th, and so continues to 
the end of the succeeding month. Range of the ther- 
mometer, from 78° to 91° ; mean heat, 84° ; barometrical 
altitude, 29.75. 

May is the most disagreeable month in the year. In the 
commencement there is high wind at times ; but during the 
greater part of the moilth the weather is exceedingly close, 
still, and oppressive. The nights especially are sultry. 
There is little or no wind in the mornings, which are thick 
and hazy, with low, ^oomy, scattered masses of clouds. 
But as the sun nses a breeze springs up from the south, and 
keeps gradually freshening until the evening, when it 
again fedcs away. The air is hot but ineUstic ; and 
as it does not carry off the perspirations, leaves the body 
moist and clammy. The dejection and lassitude now uni- 
versally produced by the great heats are, however, fortu- 
nately removed by the frequent occurrence of violent north- 
westers, "v^ith their usual accompaniments of thunder and 
rain. There are fto fogs during April or Jjlay. The ther- 
mometer ranges from 81° to 93° ; mean heat, 86° ; baro- 
metrical altitude, 29.60. 

In some years, but not always, nor even senerally, be- 
tween the 15th and 25th of this month, the honzon becomes 
overshadowed with dark, thick clouds from the south-east 
quarter, and much rahi falls during several days, consti- 
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tating what ate called the letser rains. But more ooin- 
monly the close muggy weathei continues, with little inter- 
ruptioif, until the end of the first or the heginning of the 
second week of J[une, when the veering rou^ of the wind 
towards the east, the pccurrence of thunder in thjs evening,, 
and the constant cloudy state of the atmosphere indicate the 
approach of the regular rains. These commence from the 
4th to the 18th of June, and continue, with frequent varia- 
tions, during the four following months. At first they set 
in with thunder-showers, sometimes heavy, sometimes 
light, generally from the south and east. Then follow 
several days of very heavy rain, during which the sun is 
completely hid from view. Then there is a show of fair 
weather, with sunshine and beautiful clear nights ; but this 
is of very uncertain duration, and liable to bd intemipteNot 
with scarcely any previous warning. The heavy rain 
rarely keeps up for more than forty«eight hours at a time ^ 
then gradually diminishing to drizzling, and at length, giving 
way to fair weather. There is at frequent intervids, during 
the whole period of their continuance, much vivid light- 
nings with violent- thunder-storms and gusts of wind. The 
wind frequently changes from east to south and west, rarely 
to north. Its rettim to the east, and fixing steadily in that 
quarter, is usually accompanied with heavy rain. 

As soon as the rainy season has fairly commenced the 
atmosphere becomes manifestly cooler, and the weather in 
general very pleasant ; the only exceptions being now and 
then a sultry night, and the dead oppressive cahn which some- 
times precedes a storm. From the dust and other partides 
floating about in the atmosphere being carried away by the 
successive showers, the sky during the intervals becomes 
beautifully clear, the sun shines with great splendour, and 
the nights are bright. There is very little variation of the 
atmospherical temperature throughout the season. The ' 
thermometer ranges from 77^ to 88° or 90°; the mean 
heat beinff 81°, at perhaps a degree or two higher. The 
air, from the constant rain, becomes surcharged with mois* 
ture, and every thing exposed to it gets damp and mouldy. 
There is, consequently, little alternation in the barometer. 
The mean altitude is about 29.45. 

There is little perceptible change in the weather till the 
middle of October. The rain then begins to abate, the 
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showers are feiwer in number, and, though heavy, of short 
daratioil. The wind gets veiy variable. There are stUl 
jGpequent storms of thunder aod Ughtninff; but they gene* 
Kally pass off without producing rain. The days are yet 
sultry ; but the mornings and evenings begin to grow cool ; 
and the increasing clearness of the air, with the coming on 
of dews at night, presage the speedy accession of the cold 
Mason. At length the veering round of the wind to the 
west-noith-west quarter, the Ssappearance of clouds and 
<rapoun from the horizon, the sharpnesb and dryness of the 
air, the 'rapid rise of the barometer and concomitant fall of 
the thermometer, towards the end of the month, evince the 
entire departure of the rains. The total quantity of rain 
6Uing during the season varies much in different years. 
In Bengal the average has been fixed at eighty inches. 

Bahar, — ^The seasons are neatly the same in this province 
as in Bengal ; but as it is higher above the sea its climate 
is in some respects superior. The nights are generally 
ntoch cooler; but it is more subject to great droughts and 
heat, and to patching winds from the west during the warm 
«eaaon. Tirhoot, the north-western quarter of this province, 
iff more elevated and healthier than the districts to the south. 
On' account of the soil and climate Bahar has been selected 
by the Britisli ffovemment as a proper country for the im- 
movement of the breed of horses, the native race of the 
Bengal province being of a ^minutive size. A low and 
iiarshy soil, it is lemariced, seems eveiywhere uncongenial 
to tlie horse; for he appears to degenerate in such places 
even when lie lives and pro^gates. In districts in vrarm 
cfimatea which are more than usually low and marshy the 
lunrse generally experiences tl^e fate of the Europeans ; he 
^ier dies soon after he is brought to those places, or his 
^ progeny seldom reach maturity. . 

AUaJutbad. — ^That part of this province adjacent to the 
Oanges and Jumna is low and very productive ; but its 
western districts, particnlariy the Bundelcuiid territory, are 
dtvennfied with high hills. Between these two divisions 
there is a considerable difference of climate, the former be- 
iof saHiy and subject to hoi vrinds, from which the latter 
is exempt. Benares, the principal military and civil sta- 
ttoDf contains, aocordingto the census of 1830, upwards of 
.!UH>,000 inhabitants. The cantonments, which' afe exten- 
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ave, are four or five miles ^itant from the dtj< The 
countiy around is diy and parched* F«ir«r and ifs^iUery 
are most prevalent daring October, November, and Decern- 
bery owing to the inundations from the previous rains and 
the cold nidits. 

Oude, — Tliis province is generally level and welt culti- 
vated, with the exception of Grorucpoor. It is, on the 
whole, healthy, except in the vicinity of jangles and cotton- 
fields. The district of Gorocpoor is bounded on the north 
by a ranse of lofty mountains. The country extending 
southward from the base of these mountains is flat, covered 
with woods and jungles, and intersected by numerous 
streams. Easterly winds prevail generally throuj^hout the 
year. The climate is far from being healthy, owing to the 
great extent of jungle, stagnant water, and marshes, ovex 
which the easterly winds pass before they reach the more 
inhabited parts of the country. Fevers are most prevalent 
and dangerous in May and June. 

Agra, — This province }b generally flat and open ; but to 
the south of the Ghumbul river, and towards its western 
frontier, it is more hilly and jungly. The climate is tem- 
perate and healthy, except during the prevalence of hot 
windf. 

Delhi, — ^The climate of this province is, on- the whole, 
temperate, except during the warm seasons when the hot 
VTinds blow. The north-west quarter is much overgrowik 
with trees and thick jungle, and is consequenUy unhealthy, 
especially during the hot and rainy seasons. The south- 
west quarter is free from jungle, and its soil is dry and fer- 
tile. The centre of the province is lev^l and weU watered* 
Meerut, the principal town of the district of the same name, 
is considered one of the healthiest stations in India. Mr.. 
Jackson strongly recommends it as a place of residence for 
convalescents, and for those who have become naturalized 
to India, and estranged from their own country. The so- 
ciety is extensive, and the roads good. 

Maltoah and Cemtrcd India* — The climate of Malw^di is, 
on the whole, mild. The range of the thermometw ia 
small, except in the latter part of the year, when great and 
sudden changes often take place. The seasons are these 
common to Western India. The fall of rain during JunOk. 
July, August, and SeptenU>er is, in general, moderate an^ 
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jepilar. The annual fall is about fiftjT inches. Duvingf 
|hi8 season, says oar distinguished cguntiyman Sir J. Mal- 
colm, '* the range of the thermometer is very small, seldom 
falling lower thant 7^^ night and morning, or rising higher 
than 76^ or 77^ at noon. Though the morning become 
cooler afler the close of the rainy season, there is no Very 
cold weather until the month of December ; it continues 
until January and part of February. In the latter month, 
in 1820, at six o^clock A. M., the temperature was 28^. 
During the hot season which succeeds the parching winds 
from the northward and westward, that prevail in most 
parts of India to an intense degree, are here comparatively 
mild and of short duration. The thermometer, however, 
during the day rises sometimes as high as 98^ ; but the 
nights are invariably cool and refreshing." 

Bagur is a hilly region, situated between Malwah and 
Guzerat. Owing to its extensive and thick f<xests fevers 
of a malignant nature prevail during two or three months 
following the rains : thlB climate can at no period be con- 
sidered salubrious. 

Gundwana is a vast wild region, consisting of rugged 
lulls, uninhabited jungles, and deep watercourses, ravmes, 
and valleys, covered with f<Mrests, and pervaded by marsh 
miasmata. Its climate is generally unhealthy. 

Crista has many features in common with Gundwana, 
and a similar climate. 

Himmaleh Mountains* — The climate of the valleys and 
ridges of this vast mountainous country is, as already stated 
in our observations on the height of the snow-line, much 
milder than we were led to expect from the conjectures and 
calculations of philosophers, — ^vast traets, which, according 
to their views, ought to be steril in the extreme, or eternally 
covered with snow, are, on the contrary, richly clothed with 
vegetation, abounding in animals, and animated by villages. 
Thus Marang, a large village surrounded by lofty moun- 
tains, ihongh 8500 feet above the sea, enloys a mild cli- 
mate. During eight days spent there by Captain Gerrard 
the temperature varied from 68^ F. to 82^ F. ; and flies 
were very troublesome. The sun, even in July, was scarcely 
visible above the mountains before 8 A. M., and disappeared 
behind them at 6 P.M. There were, alternately, light clouds 
and sunshine, and now and then a little rain, which in this 
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valky nev«r Ia]l9«]feeavy ; the height of the outer cbiin of 
the HinBaWM being soffieient to exehide the rains ila^ 
dehife India for thiee months. Mr. Colebrooke, 6pealdii|r 
of Zencheiig, a viOage amon'^ these moml&ins whose height 
is 14»700 £Bet, whidi in latitude Sl^' 36' N., according to 
reeeived theovy, dMmld be buried in eveilasting snow^ as- 
sures us that the case is far different. On every side of 
the glen, which is a bowshot across, appeared gently sloping^ 
hiUs, for the most part covered with tomo, or Tartaric furze. 
The banks of the river were covered with grass-turf and 
]Hriddy bushes. Around the laud was covered with ver- 
dure ; flocks of sheep were browshig, uid deer leaping ; 
altogether it was a tomantie spot, wanthig but trees to make 
it delightfhL Gerrard, on the crest of the Hfiketd pass^ 
16,786 feet high, observed yaks and horses feeding on the 
surrounding heights ; and the chmate was pleasant, the 
temperattOB being 57^ F. On Zinchen, which is 16,136 
foot high, and on the nei^^hbouring mountains, horses were 
observed galloping about in an directions, and feeding on 
the very tops of the heights ; kites and eagles were soaring 
in the air ; terge flocks of small birds like linnets' were flying 
about, and lorasts jumping among the bushes. The cli- 
mate is veiy different from that experienced in crossinsr the 
outer range of the Himmalehs ift the same season. J9ere» 
at the heieht of 16,000 and 17,000 feet, is abundance of 
fuel (metdn, bearing a beautiful yellow flower and no 
prickles), good water, and a serene sky ; there, at an infe- 
rior elevation, no firewood is nearer than five or six miles, 
the douds hang around the inountains, the sun is scarcely 
visible, and showers of rain are frequent. At the village 
of P&i, at an elevation of 13,600 feet, there are cultivated 
fields of barley, phapury and turnips. A little lower the 
ground was covered with thyme, safe, aiid many other aro- 
matic plants, besides juniper, sweettirier, and gooseberries. 
Here also are vineyards and groves of apricots.* At D^ 
linff there was mnch cultivation, with plantations of apricots 
and walnuts. During Captain Gerrard's residence here 
(August) the temperature was warm, varying firom 61° F. 

* The apricots form a part of tbe subsistence of the peopls. At tfiio 
sesson tbey are pttlted, and exposed to the sun on the roofii sf ttm 
teawB> y^mt *ic4 tbsy areaot uaiftspnuss. 



at raanae to 85^ at naoii, the wind bkming tkna^ inn 
<be aM»tli-weft, and the sk j fire^tteotlff obaeurad wHh liAt 
ekmda, attended with UtUe ram. Near the viUage of N&6, 
m the nkUt of these meuitaifis, situated 13»000 feet ahowe 
the aea) ib the heart of abimdaDt populatioiv he fbiind the 
grain *' already yellow^ with a broad sheet of water, sar- 
loanded by tall poplar, jumper, and willow-teees, of pro* 
digie«s.si9e,and en^oned by massive roeks of granite* 
Here are- produced most luxuriant crops of barley, wheat, 
phapitr {fol:^g9mim\ and turnips, rising by steps to neatly 
7CM) feet hiffher thaa the village, where is a lama's residence, 
inhabited wroughout the year. The fields are partitioned 
by ffikes of ffranite. At.Ta^hi-ffang they are endosed by 
barberry and gooseberry bushes.'^ 

The seasons at this great devation are similar to those 
of our northern latitudes, the grain being sown in Maieh 
and AprU, and reaped in August and September. Simmt 
geneiaHy fells towards the eid of October. It seldom ex> 
ceeds two feet in depth, but does not leave the ground fer 
Boarly six months. Want of moistuie in the air prevenU 
its earlier descent (since the beginning of October is winter) 
under a dear sky. In the middle of October, 1818, the 
thermometer at sunrise was seldom above 20^ F. ; in 
August the temperature was 75^ F. at noon, and never be- 
low 62« F. 

90. Semitary Dep$et,^^lt having been found that those 
solfering under the diseaaes of the lower and hotter parts 
of India had their health improved by a residence in the 
hilly districts, the govenmient have of late estsdblished smi- 
tary dep6ts in several of the hill-provinces. Not many 
years bttck the Mount of 8t. Thomas, near Madras, vpss 
considered the Montpellier of the south of Uidaau After the 
fell of Seringapatam, and the consequent oeenpation of the 
taSle-land of Mysore by the Britidi troops, the eantomneiit 
of Bangalore became the general resort of all classes whose 
haakh required a change of climate. Now the Nhilgerry 
akOOBtains, in the same division of India, are considered as 
avoiding a heafthier climate ; and there the govemsMnt 
have estaUidied a sanitaiy dep6t. The greatest length of 
the Nhilgerries Proper is fiom east to west thirty<-six miles, 
and the mediam breadth fifteen miles. 

AMhewgh en^ twdve degeeef dfetaat £mB thaeqaaUx^ 

Yoi. in.— S 
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and funoanded hf plains where the thennometer not nn- 
fipeqaenUy atanda in fkit abade at 100^ F., yet, fnm ita ele- 
vated aituation, it poaaessea^ mildneaa of climate not infe- 
rior to the temperate parta ef Europe, nnd alao a great 
equability of temperature, which renders it ao benefit in 
many diaeaaea. jDoring a great part of the year, aays Mr. 
Toong, the range of the thennometer on the Nhilgerries 
ia leaa than ia known in any part of the globe ; and during 
Becember, Janaary, and February, — the aeaaon of the 
greateat cold^ — it haa nerer been known to exceed 880 F., 
3ie greateat heat 59^ F., including, between the extremesi 
a temperature which haa alwaya been found congenial to 
the European constitution, and very different in ita eflecta 
from aimilar oscillations at a higher temperature, as exhib- 
ited in all parts of the Deccan and throughout India gene- 
rally. During the rainy aeaaon the thermometer variea bat 
Uttle, — the range haa been so low aa 3^° for a whole month. 
Except the three c<^ months the range will generally b« 
from 2^° to 6°, or at most lO^', making the climate one of 
the moat equable on the earth ; and conaequently very fii- 
▼ourable to peraona of a consumptive habit. Invalidai on 
reaching the hills in the cool season, feel the air of the 
mountams too rigorous ; but to the healthy it is the period 
of the greatest enjoyment, when they can wander through 
the woods in search of ffame, and almost forget that they 
are still exiles from their own country. The only winter 
on these mountains is experienced during this period ; the 
grass which covers the downs and elevated ridges bec<Hning 
yellow and seared ; but the moment the frosts are over, about 
the end of February, the country quickly assumes its verdant 
appearance, and the duties of the husbandman recommence . 
just as the plains below are beginning to feel the desolating 
effects of the hot winds. The climate of the Nhilgerries 
may, in some measure, be considered a perpetual spring ; 
vegetation is slow and steady, except during frosts. Not- 
withstanding Ae lowness of the uiermometer during Uia 
whole year, sick persons cannot, without risk, expose uiem- 
selves to the sun from 10 A. M. till 4 P. M. ; and aa the 
mornings are very agreeable th^ are recommended to take 
exercise either on foot or horseback from 6 till 9 A. M., and 
from 6 till 7 P. M., confining themselves in the middle of the > 
day, except during the delightfiil intervala of fine weathar 
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which preTail during the rains, when they may walk out at all 
• hoois with advantage. This precau^n is only intended to 
apply to a state of actual sickness df debility ; for penons 
in rude healA mayjj^t outaijdl times and seasons. JDuring 
March, April, and May there axe refreshing showers. Tl^ 
temperature in the sun's rays exhibited to Mr. Young an 
excess oi from 25° to 12° at>ove what the indications were 
found to be in a veranda out of the sun's rays. 

Should future experience confirm the accounts of the 
sanitary virtues of its climate, this mountainous region, says 
Mr. Young, may become an asylum for such as have lost 
their healui in other parts of India, not only superseding 
expensive voyages ifi the Cape and the Isle of France, but 
in mimy cases a trip to the mother country. To such of 
the civU and military servants of the India Company as 
have outlived all their relatione and friends in Europe, and 
to whom a return thither would amount to a melancholy 
species of banishment, the Nhilgerries present a delightful 
a^lum for the remainder of their lives, — a sort of Eurasian 
clunate, and within a moderate distance from the friends 
of their adopted country, many of whom they may expect 
to see on the hills. 

A report has lately been published in regard to a sana« 
tarium for the Calcutta district at Dargeeliw, in the Sikkim 
mountains. The travelling distance of Dargeeling from 
Calcutta is about 330 miles. It is situated on one of the 
numerous branches of the Sinchul mountain, elevated nearly 
9000 feet, and forming a remarkable feature in every view 
of the Silddm hills from the plains. Captain Herbert, who 
▼isited the spot on the part of the government, is of opin- 
ion that the climate, salubrity of the approaches, and the 
convenience of the situation, all speak in its favour. Its 
elevation above Calcutta is 7218 feet, and its mean temfiera- 
ture is calculated to be 24° below that of Calcutta, and only 
2° above that of London (52°). 

Accommodation for invalids has been provided at Simlop 
a station among the hills between the Sutledge and Jumna 
near Subhatto, and 7500 feet above the sea. Even the 
winten here are much less rigorous than in England, with 
the advantage of powerful solar radiation, which is said to 
increase as we ascend higher on the mountains. / 

Poore<f which can be reached by sea at all seasons firom 
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CalenlCa in two^aji, is a ttalioii wImm pore ani inngiB* 
iMtiiif air, togedier wHh iU eqaable cKmatts reiidet it oft»^ 
«f tlw most aakibrions ^^gcU in the East. Dr. BnnAw 
sajs the best months for c^npMlpiMnta. residing at Pooiee 
are FdbniaFf, March, April, May, and the eulj pait oC 
June, which, as they are found to be the months apparently 
the most ti^ng to the European oomtitutim in o&er parts 
of India, become, in a ratio ecRrei^Kmding with the defer- 
ence of temperature and other local adTantages, relatively 
the most hMlthy and the best suited to a sojourn on tire 
coast. At that period the south-west monsoon prevails, 
and seems to exert with greatest effect its pn^ymctic in- 
floenee over the convamcent visiter, who is not a little 
gratified to find, instead of the UtHes and artificial lefirige- 
ratioD necessarily employed at inland stationfl, a never-&il- 
ing source of cool air in the renovating sea-breezes. Al- 
thouf^ a preference has been assigned to the above months, 
it is not easy, in a climate on the whole so uniform as ^us, 
to point out with precision the period of the year that voaf 
be considered as the healthiest : the most agreeable, and 
pvsbably the most congenialt to the foelings are die months 
comprised between October and February indusrve, wiMn 
the dieimometer ranges between 64» F. and 76^ F. The 
extremes of temperature during the twelve months are 64* 
and 89^, subject to very little variation during the twenty- 
fiMu: hoars. June, Jul^, August, and September may be 
coBsidend as the unfitvouraMe months. Seeing how en- 
tirely remote Pooree is ficom the sources of disease pecu- 
liar to inland stations, the salubrity and uniformity of iU 
dimate, its ready aeeess at all periods of the year, and fii|>- 
ther, the benefits the royage iKdds out to the invalid and 
those sinking under tropical disease, it is probaMy difficuU, 
with such available advantages, to fix upon any spot better 
suited for a ttmattrium, or convalescent retreat, than the 
one under consideration ; a visit to which mi^it, in many 
instances, prednde the necessity of undertaking Toyages to 
Europe or the Ca^,— performed fice^ently witii coiuidero 
able sacrifice and uicsDvenienee. 
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e Findl; L^nij. 
-AldMMfli lodu. Ska othiei gnat tracts of ooan- 
BBnTi«Kii>ga> tbBM ham tuthcita attiutcd but 
Nu Tka laqpentnra of but lew of them u 



r mcoUnwd ; sod tbeii chrmical compootion, 
■i TCTj bw iiutwiMB, hu bean negtectad. Tha 
mt featina in tha natanl hiiloij of eomiaaii at 
iliiua, — nuual;, tfaaii laafeatum, — ti nrdj 
iggn ■ kiMnrledge of thn GkI ia ilfautratita, Dot 
BBau Mmpm tm e of the dimate, bat abo af tbs I 

' the land above the leTcl of the aea ; inl oar 
ki leganl to thaii dijmkal oatiue ii equally 

^i, akhoD^ met with in aalioe XHla, in aome 
gbafaJTcmneetad with s aatt fbrmatuHi, might 
exhibit intenatiu^ relationa ; jal they ale not ! 

I ■ geneial Tim u tl>e hot uinp in ABtmat I 

f which the Ibuawmg dHvb *t« 



pmtim and other prapeitieK, their intim 
Oh ixDMNia Kidta anddiahiited amfitioni of tiM 
I oat ootr that a wbtananaan betf MiD axtati, 
r mm ill iiiiim liiigii i lh»ii aknlwlTiHi|iiiai»iii. 
ih^ maj hwe boM btlh teiBg aCBe mtlj 
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They oeenr amonf Uie pnmitive and sffeondiaEiy ttnta of 
^he peninsula, and &w from piimitiT^ and traasitiim rooki 
in the Himinalehs. Thus Heya^- says he heaid of a hot 
•pfing sitnalsd in H^ aaiddBir of the rirer GodaTeij, usac 
BadracheUani, about 100 miles west firam Rigahmundfy. 
fipiisbaiy mentions two hot springs in Uie ▼alley of the Ner- 
budda, at the northern base of the Mahadeo hills. Thi^ 
are much resorted to; not indeed for medicinal pmposes, 
; hat pvinc^Mlly as a place oipooja or worship, though people 
iMtthe at tunes for the cure of cutaneous disorders. At both 
a sort of reserroir has been constructed ; but the western 
epring, near Sohagpocnr, is the only one that can be bathed 
in ; and eren its heat is too great to allow a person to remain 
in it above a few seconds, while the eastern one is so hot 
that the hand can scarcely be dipped in it. Both emit a very 
ofiensiye smell at the spring head ; but the water from this 
western, on cooling, almost totally loses this smell ; whereas 
Ihat froin the eastern, or one near Futtypoie, retains it s 
ionff time. A lamp held over the place where the west or 
UnEoDee spring bubbles up is immediately extinguished ; 
and at. about five or six paces off is a cold spring. In a 
piqper by the late Dr. White, lately read before tl^ Royal 
Anatic Society, mention is made of hot wells situated about 
£Bf miles south-east of Surat The temperature of one 
is 111^ F., of another 120°. Mr. H. Wilson notices hot 
springs in Ram^ur, that flow from the base of the granite 
taU»-laiid of Hazareebagh. There are four springs at the 
spot, varying connderably in temperature ; the water of one 
is at the temperature of the atmosphere, that of another is 
laSf^ F., while that of the other two is severally 170° F. and 
190° F. From the last of these arises much sulphuretted 
hydrogen, the odour of which continues to be felt lon^ after 
the water is codL The water yields a copious residuum 
upon evaporation, having as its chief ingredients muriate 
and sulphate of soda, with a very slight indication of sul- 
phate of iron. It is not unpleasant to the taste, and the 
cattle are said to be very fond of it. When drunk m suffi- 
cient quantity it acts as a gentle aperient. Captain Frank- 
lin mentions a hot spring flowing from new red sandstone, 
near the river Begin, in the Pana diamond-district in Bun« 
delcand. In the ne^hbourhood of Uteer, a village about 
thirty miles distant mm Peoree, there is ^ a hot minend 
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wpnng ; but Dr. gander, who mentions it, pvei no details 
in Tegaid to ite temperature. Setacono on the Gangefu 
«ecoi3inff to Dr. Adam, i% celebrated on account of its hot ^ 
■prinff, which, like those in SontiwcA Africa, Ascribed in a 
former rolome of the Family Library, issues from f uorts 
rock. This spring is about 500 or 600 yards from the river. 
IVhen Dr. Adam visited it in November, it was running in 
* ^11 stream ; bat before and during the early part of the rainy 
Reason he was told it always dried up, and when low indir 
cates merely the common temperature. He found the 8ei>- 
aation of heat intolerable when the hand was immersed in 
it, and the thermometer stood at 140° F. at all parts, as well 
near the surfiice as within a few inches of the bottom. Ei- 
cep^g the increase in the temperature, this water possesses 
no sensible properties different from rain or common spring 
water; it is clear and tasteless : gas was constantly disen- 
gaged fiom the surges in large bubbles, but the nature of 
tiie gas has not been determined. Many virtues are attiib*> 
nted to the waters in the cure of diseases ; and th« Branuns 
who take charge of it derive considerable emolument firsm 
the crowds resorting thither for relief. Mr. Ludlow de- 
scribes a hot spring at the town of Sonah, about thirty-five 
miles west from Delhi and fifteen fieom Goorgaon, at the 
«astem fiice of the Mewat hills, which are of tamdatone^ with 
dispersed iron ore. Close to one of the most craggy and 
precipitous of this ranffe is the spring in question, which 
issues out of a hollow dug in the rodk. The water, being 
at a temperature of 108° F., is seen bubbling up, abundantly 
charged with gas, and so impregnated with sulphur as^te' 
diffuse a strong smell through that part of the town in which 
the spring is situated. The well is cut out of the solid rock, 
7 about thirty feet deep, in the centre of a basin sixteen feet 
square, with steps leading down to the water ibr the con- 
venience of bathing. The whole is covered by a beautiiul 
dome of ancient anmitecture, and surrounded by apartmenU 
with open verandas, which form a court or area. Mr. Lud- 
low says the water contains no iron, and may be classed 
with the strongest of the sulphureous waters. 

At Jauvi, on the northern bank of the Sutledge, eight or 
ten hot springs bunt forth a few feet from the river. A 
thermometer fuunged into one of them rose to 1 90^° F., while 
the temperature of the river at the time, the 1st of October, 
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WM 61^ . The witer has a sulfALureooft Audi, with t mjr 
Jbagneable bnddsh taste, and incaiste the etonea with a 
yell^ish matter resembling aolphor. Genraid noticed hot 
wells among the moun ta i ag at the head of the same riirer, 
13,000 feet above the level of the sea. A rsnge of hot 
springs, which threw up clouds of steam, was observed by 
Captttn Hodgson towards the head of the Conges. The 
same enterprising traveller discovered, in the upper part of 
the Jumna, hot springs at Oetha-Gur, Bannassa, and Jumno- 
tiee ; at the lastnmentioned place an arch of mow forty feet 
thick extends across the nascent streani, and eompwtely 
conceals the ravine fiom which it takes its rise. Under th&i 
arch are nomerous hot springs. Their vapour melts the 
snow from below upwards, so as to form cavities and arehet^ 
while the snow is perpetuaQy falling from above. The tem- 
perature of the water, where it issues from the rock, is 194^ 
F^ which, considering Ae elevation, 10,849 foet, is nearly 
the boiling point of water. These springs issue from rocks 
of granite and deposite oxide of iron. Some of them axe 
iq[K>atiDg, being projected upwards in columns of consider- 
able magnitude. They are of great sanctity ; and at a spot 
used fi>r bathing a considerable one rises in a pool of the 
river, and renders it milk-warm. This jet is bow seen and 
heard as it plays under the surfiice. Where the Soar and 
the Elgie flow towards the Ganges, there occurs on the op* 
posile bank of the foimer a series of hot springs, said to issue 
from primUhe rocks, 

WdU, — On sinking {Mte or shafts, we in most districts at 
length reach some reservoir, from which water rises upwards 
and forms wells. Ovrins to the peculiar nature of the cli- 
mate in many parts of India, wells are of vast importance in 
s u pplying the deficiency of rain. In the Baiaghant countiy^ 
or the country between the Krishna and Toonibuddra in the 
north amd the Mysore an the south, when taken possession 
of by the British, fdtj thousand wells were reckoned. Even 
in the great Western Desert, wherever pits are sunk to m 
sniBeieBt depth, water is met with. These welb in the 
Desert are often 300, and one was observed 846 foot deep ; 
with this enormous depth some are onlythree foot in diame- 
ter. The water, which is always bnckish, miwhdesome* 
and so scanty that two bullocks woridttff for a nig^t wiUi 
ei^y a well, is poured into lesilvousiiiMd with elay> 
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ivlikli Mr. ElplMtaiione'f jMitj dxuik diy almost in aa in- 
stant after thttr arrival. The weUi are lined with maeonff . 
The nattvea have a method of covering tham with boards 
heaped with sandt that effectuaUy eon^^als them iirom sa 
enemy ; ao that acarcity of water is at onoe their wo and 
protection. Mr. Elphinstone notices a magnificent wdl of 
sue water nnder the walls of the fort of Bikaneer, 900 feet 
deep» and fifteen or twenty-two feet in diameter. Four 

, buckets, each drairn by a pair of oxen, were woi^ed at once; 

, ^ And when a backet was let down its striking the water made 
a noise like a great gun. In India, as in other coontries, 
water might be brought firom below in such quantity as to 
fertilize arid and desert tracts, especially if advanta^re were 
taken of the day and maxl so often met with during' the 
iBinking of shafts and pits. 

A curious mode of sinking welb is mentioned by Heber, 
as being employed by the natives of the eoimtry between 
Agra and Jyepore. They build a tower of masonry of the 
^diameter required, and twenty or thirty feet high from the 
aurfece of the ground. This they allow to stand a year or 
more, till its nuisonzy is rendered firm and compact 1^ time, 
Ihen gradually undermining it, the whole tower sinks with- 
out difficulty in the sandy soiL When level with the surfece 
they raise its wall higher, and so go on, throwinfir out the 
sand and raising the wall, till they have reached the water. 
If they adopted our method, the soil is so light that it would 
fall in before they could possibly raise the wall from the 
bottom ; nor without the wall could they sink to any con- 
siderable depth. 

LAKI8. 

In India the waters of the land aie principally distributed 
in the form of rivers and springs, lakes being of but rare 
occurrence, and the few that do appear of iaeimsidenible 
size. Some of these lakes are salt, others fresh, and a few 
owe their <^ef characters to carbonate of soda. 

Salt Lakes. — ^A salt lake^ twenty miles long by one and a 
half broad, occurs near Samber, a Rajpoot town in north 
latitude 26'> 63', and lonffitude £. 74<' 67'. The salt from 
this lake supplies a considerable portion of Upper India, and 
during the Mogul government it was carried as fer as Be- 
nares and Bahar. Every year after the rains the water be- 
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eomes so stnmffljr impregnated, that wh«n the lake dries up 

the salt is found ciystallized in lam quantities under a layer 

•f mud. It iseoHected towaidt the close of the hot season* ,^ 

without having undergone any artificial process ; it is then 

spread out and exposed to the sun for ten or fifteen days, in ^ 

which space of time it hardens and forms large lumps ; on 

these lumps a quantity of dry grass is placed and set fire to, 

which caloBM the external surfkce and forms a covering- 

sofiSdently haid to resist the rain. In this last state it is 

sold, and reaches the different markets. There .are man3r 

other salt lakes in this part of* India, as those of Didwana 

snd Ser ; indeed, the soU throughout India is so hnpregnated 

with salt, that it is yery rare to see a hollow or low spot 

without a saUne efflorescence on the surface. 

In Berar there is a salt lake named Loonar, which, ac- 
cording to Captain Alexander, lies in a sort of caldron of 
rocks. It contains in the 100 parts, muriate of soda S0» 
muriate of ttme 10, muriate of magnesia 6. The chief use 
to which the sediment is applied is cleansing the shawls of 
Cashmere. It also forms an ingredient in the alkaline ley 
of the Mohammedans. High in the Himmalehs, towards 
the soofces of the Indus, tSit lakes were observed by Mr. ' 
Gerrard at an elevation of 16,000 feet. Natron or soda 
lakes are said to occur in certain parts of the Himmalehs. 

Fresh Wmter Lakes. — ^A large fresh water lake, or rather 
jeel, named the Colair Lake, formed chiefiy of the oveifiow- 
iags of the Krishna and Godavery, is situated at the north- 
east projecting corner of the Condapilly Circar, about five 
miles south from Ellore, whence the water is conducted into 
many channels to irrisate the circumjacent country. Its 
breadth, accovding to Hamilton, varies firom seven to twelve 
miles, while its exisreme length may be estimated at twenty- 
two miles, covering an area of about 164 square miles. On 
a failure of the periodical supplies the lake dries up, and 
drinkable water becomes so scarce that the poorer iimabit- 
ants are compelled to mi^te, and suffer privations almost 
equal to famine. Magnificent artificial fresh water lakes» 
formed by dikes built across rivers, are described by Dan- 
gerfield as occurring in Mewar. The Lake of Cashmers 
and that of Manasawara in Thibet, ahhough in many f»^ 
spects lat^fMtiDg, do not properiy bekmg to ~ " 
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^ The irwnr of bidift bmj be dacMd under two 
w. ttew that iow firam Um Hnnmaklw, and thoie that 
take tlM iiM in the mmintiihii of the penmenla. Tkey 
canj with than to the oeean, notenljr avael body of witer, 
hot an enonaoiui quantity of the debns of the iaads thmo^ 
which they paae. The Himmaleh viveiB, as th* Indn^ 
Qaiige% and Bnhmqpoatn, obtain their anppfy of water 
partly tan the mowi and g laeien of the awMmtaoM^ and 
paitly fion the rains of the iiKmseoiis ; while those ik the 
pci^MQla are entirely supplied by the moasoofriains. The 
rivaa nost 'celebfatcd in histoiy and geo g raphy are th» 
Indnsy Brahmmotttra, and Ganges ; the latter is the most 
important to ludia as a great pronnce of die British empire. 
Frem its ekvated source* nearly 15,000 feet above Oe level 
of the sea, the Ganges winds thraui^ raouDtianoos regions 
for foUy 800 mSes, and issnes into the open coun^ at 
HurdwaTt in latitude 30^ north. During the ramain^ of 
its cooraa to the sea, whic^ is about 1900 maes. Hewing as 
a smaoth navigable stream tloaog^ dei^^htiul plahM^ it 
raeaiTcs eleven gicat rivers, some of vHimi are e^uai to 
the Rhine, and none smaflcr than the ThsBiea^ besides as 
many others of less masmtude. It is owing to this vast 
influx of stieams that ue Gaiues in point ef magnitade 
se greatly exoels the Nile, whUe the latter exceeds it in 
length of couTM by one-third. Like the Nfie, it has a vast 
delta, which exhiUts the usual eharaeters of such aOnvial 
fanDations. To the natives the tTwndoeieitr of this river 
axe equally objects of interest, as are diose ef the NSe t& 
the Egjrptians. These annual overflowings oi the Ganges 
are owing as mndb to the rains and to the mdtinf of the 
snow among the mountains beyond Hnrdwar as to Uie rains 
that fall in Uie plains ; fM at the latter end of June the riw 
has risen fifteen feet and a hal^ out of thirty-two^ the sum 
total of its rising; and it is well known that the rainy 
eeaion does not begin in most of the flat countries tiU about 
that time. In the mountains, the rains conHuenee eaily in 
Aprilrand neur the latter end of that month, when the rain- 
water has reached Bengal, the rivers begin to rise, hut \ff 
very idew degrees ; fer uie increase is only about oneina 
per day for the tet fectntght. The incfease Aen gi nd to - 
ally augments to two and three inches, before any quantity 
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«f ntin falls in th^ fiat countries ; and when the nia 
becomes genera], the increase on a medium is five inches 
per day. Before the end of July all the lower parts of 
' Bengal contiguous to the Ganges and Brahmapoutra art 
Overflowed, and form a lake of more than 100 miles in 
breadth ; nothing appearing hut villages and trees^ except- 
ing v6x7 rarely the top of an elevated spot, or the artificial 
mound i:^ some deserted village rising like islands in tht 
flood. 

I The inundations in Bengal differ from those in Sg3rp^ ^ 
this particular, that the ?«ile owes its floods entirely to the 
rains that fall in the mountains near its source ; but in 
Bengal they are as much occasioned by the rain that falls 
in the country itself as by the waters of the Ganges ; and 
as a proof of this, the lands in general are overflowed to a 
considerable depth long before the bed of the river is filled. 
It may be r^arked that the ground adjacent to the bank» 
to the extent of some miles, is considerably higher than the 
rest of the country, and serves to separate the waters of 
the inundation from those of the river until it overflows.* 
The high ground is in some seasons covered a foot or 
more ; but the depth in the lower country varies of course 
according to the irregularities of the ground, and is in some 
places twelve feet. Even when the flood becomes geaerali 
the river still shows itself, as well by the grass and reeds 
on its banks as by its rapid and muddy stream ; for the 
water of the inundation acquires a blackish hue, by having 
been so long stagnant amonff grass and other vegetables ; 
nor does it ever lose this tmge, which is a proof of the 
predominancy of the rain-water over that of the riyer» 
The slow motion of the inundation, which does not exceed 
half a mUe per hour, is owing to the flatness of the country. 
There are certain tracts of land which require^ less 
moisture than others, from the nature of their productions ; 
these are defended firom the floods by vast dikes, which are 
kept up at an enormous expense. One branch of the 6aa« 
ges is thus confined to the breadth of the Thames at Bat- 

* This property of the bank is caused by the deposition of mud from 
the waters of the river Mrhen it overJSows. The inundation, as Buflbn 
remarks, purifies itself in its advance over the plain ; so that the de- 
pssUion nmst be gnatost on the parts nearest lo the narghi «f tlw 
liver. 

Vol. ni— T 
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tonea for an extent of seventy miks ; so that when the 
river is fuU passengers Io<^ down on each side as from, a 
lofty eminence into the sul^jacent country. During the 
swollen state of the river the tide loses totally its effect in 
counteracting the stream, and in a great measure its ebbing 
and flowing, except very near the sea. The following is a 
table of the gradual increase of the Ganges and its branches, 
according to observations made at Jellinghy and Bacca : — 

At JeOiogky. At Decca. 

, Ft. In. Ft loL. 

f InMayitrose 6 6 3 4- 

Jane 9 6 4 6 

July 12 6 5 6 

The first half of August 4 Ill 



32 6 14 3 



I 



These observations were made in a season when the 
waters were higher than usual ; so that we may take 31 
feet for the medium oi increase. The inundation is at its 
height, and continues without diminution for some days 
before the middle of August, when it begins to run off; 
for although great quantities of rain fall in the flat conn- 
tries during August and September, yet by a partial cessa- 
titm of the rains in the mountains there happens a deficiency 
in the necessary supplies. The quantity of the daily- 
decrease of the river is nearly in the following proportions : 
— During the latter half of August and all September, £rom 
three to four inches ; from . September to the end of No- 
vember, it gradually lessens from three inches to an inch 
and a half; and from November to the latter end of April, 
the decrease is only half an inch per day at a medium. 
These proportions must be understood to relate to puch 
parts of the river as are removed from the influence of the 
tides. The decrease of the inundation does not always 
keep pace with that of the river, by reason of the height 
of the ban](s ; but after the beginning of October, when 
the rain has neariy ceased, what remains of the water is 
quickly evaporated, leaving the lands highly manured, and 
in a state fit to receive the seed after the simple operation 
«f ploughing. 

The quantity of sediment contained in the water of the 
Ganires, according to Rennell, is truly astonishing. « A 
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glMB of Water,'' he sBjti^ " taken out of this river when at 
its height, yields aboat one pait in four of mud. No won^^ 
der, then, that the subsiding waters should quickly form a 
stratum of earth, or that the delta should encroach on- the 
. sea.'' Rennell also computed the mean quantity of water 
discharged into the sea by the Ganges through the whole 
year to be 80,000 cubic feet in a second. When the river 
is most swollen, and its velocity much accelerated, the 
quantity is 405,000 cubic feet in a second. Other writeri 
agree that the violence of the tropical rains, and the fine- 
ness of the alluvial particles in the plains of Bengal, cause 
the waters of the Ganges to be charged with foreign matter 
to an extent wholly unequalled by any large European 
river during the greatest floods. The Ganges frequently 
sweeps down large islands, and Colebrooke relates exam- 
ples of the rapid filling up of some branches of this river» 
and the excavation of new channels, where tlfe number of 
square miles of soil removed in a short time wa» truly 
astonishing, the column of earth being 114 feet high* 
Forty square miles, or 25,600 acres, are mentioned as hav- 
ing been carried away in one district in the course of a few 
years. If we compare the proportion of mud, as given by 
Rennell, with his computation of the quantity of water 
discharged,, vety striking results are obtained. If it were 
true that the Ganges in the flood season contained one part 
in four of mud, we should then be obliged to suppose that 
there passes down every four days a quantity of mud equal 
in volume to the water which is discharged in 'the course of 
twenty-four hours. If the mud be assumed to be equal' to 
one*half of the specific gravity of granite (it would, hov^ever,. 
be more), the weight of matter daily carried down in the flood 
seasons would be equal to seventy-four times the weight of 
the Great Pyramid of Egypt. Even if it should be proved 
that the turbid waters of the Ganges contain one part in 
100 of mud, which is afiirmed to 1^ the case in regard to 
the Rhine, we should be brought to the extraordinary con- 
clusion, that there passes down every two days into the Bay 
of Bengal a mass about equal in weight and bulk to the 
Great Pyramid. 

The following table is given by Hamilton of the probable 
length of some of the rivers ef India : — 
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'1. ladu • • 1700 

S. JamnaCtoits janetion witb the Gaafos 780 miles) ISOO 

S: Botletee (to the Indus 900)..^ MOB 

4. JhylQm(aitto750) IMO 

5. Gttoduck (to the Ganges 450) 960 

6. GodsTBry 850 

7. Krishna 709 

a Nerhodda * 700 

9. Mahaooddy ^ 550 

10. Tupteo 460 

11. Cawry 400 

CATARACTS. 

The Ganges, Indaa, and Brahmapoutra, during thdr 
*eourse among the mountains^ exhibit cascades hitherto bnt 
imperfectly described. Some very splendid and beaiitiftil 
waterfalls are met widi m the peninsula ; the most consid- 
erable are ^ose of Bundelcund, of the Western Ghauts, 
and of the River Cavciy. 

FdU in Bundelcund, — ^The only account we have met 
with of these magnificent MU is given by Caption Frank- 
lin. He visited ^ that are between the Katra pass and 
the Tonse river. The first is near the village of BiIohi» 
about twelve miles west from the pass of Katn^ where the 
fall of water w 398 feet, and the rocky wall of red sand- 
atone over which it is precipitated nearly jperpendienlar. 
Ten miles fiizther west is the cataract of Bouti, 400 feet 
in height, which is very picturesque, owing to the great 
extent of the circus over which it falls. At Keuti, twenty- 
fbnr miles &rther west, is anotiier fall 372 feet in height ; 
and westward still, at Chachai, one 362 feet high. At a 
short distance firom Chachai is f&e cataract of the Tonse, 
where the volume of water is greater than i|i the others, 
but the fall less, bnng only 200 feet. 

Man^ of the waterfells in the Westerii Ghauts, althoujg^ 
exhibitmg magnificent scenes during the rains, are com- 
pletely dned up in the hot season. There are many fine 
cascades in the Ghauts above Honoor, which fer sublimit 
and magnitude will probably yield to few in the world. 
They have hitherto been little visited, even by Europeans 
in India ; and it is, we believe, only within tiie last ten or 
twdve years that they have received a name. Th^ an 
situated on the river Shervutty, about fifteen mUea up the 
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GhanU fvom- the town of Garsipa, and are now known t<y 
Europeans by the name of the Falls of Garsipa. 

FcUls of Garsipa, — The country in the neighbourhood of 
the falls, 8ay8.Dr.<Christie in a communication to us, is ex* 
tremely beautiful, combining the majestic appearance of a. 
tropical forest with the softer characters of an English park» 
Hill and dale are covered with soft green, which is finely 
contrasted with a border of dark forest, with numerous 
clumps of majestic trees, and thickets of acacias, the ca* 
lunda, and other flowering shrubs. 

Upon approaching the falls you emerge from a thick, 
wood, and come suddenly upon the river, gliding gently 
among confused masses of rock. A few steps more over 
huge blocks of granite bring you to the brink of a fearfui 
chasm, rocky, bare, and black ; down which you look to 
the depth' of 1000 feet. Oyer its sides rush the different 
branches of the river, the largest stretching downwards- 
without break in one huge curling pillar of white foam. 
Beneath, the waters by the force of their fall are projected 
far out in straight lines ; and at some distance below the* 
falls form a thm cloud of white vapour, which rises high 
«. above the surrounding forest. The sides of the chasm arfr 
formed by slanting strata of rock, the regularity of which 
forms a striking contrast to the disorder of the tumultuous* 
waters, the broken detached masses of stone, and the soft- 
tint of the crowning woods. 

The effect of all these objects rushing at once upon the 
sight is tnily sublime. The spectator is generally obliged 
to retire after the first view of them, in o^r gradually to^ 
familiarize himself with their appearance ; for the feelings 
which he experiences in suddenly coming on them amounts^ 
almost to pain. After the. first impression has somewhat 
subsided, and he has become accustomed to the scene, he 
can then leisurely analyze its parts, and become acquainted 
with the details. 

The chasm is somewhat of an elliptical form. At it» 
narrowest and deepest part is the principal fall ; smaller 
branches of the river and little rills dash over its sides, and. 
are ahnost all dissipated in spray before they reach the 
bottom. The principal branch of the river is much con- 
tracted in breadth before it reaches the brink of the preci- 
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pee» where it probably does nol exceed fi% or oiaAf feet ; 
bat it containe a very large body oi water. 

The lalle can only be aeea ftsmi above, for the cU& ma 
both aides of the river aflbrd no path to admit of a deaoe&t. 
Some gentlemen have attempted to reach the bottom by 
having themselves lowered by ropes ; bnt no one has hith- 
erto succeeded. A view of the fiills ^m below« says Dr. 
Christie, would, I am convinced, exceed in grandeur every 
Uung of the kind in the world. The spectator can very 
easily, and with great safety, look down into the chasm to 
its very botUwi. Some large inclined plates of gneiss pro- 
ject ftom its edge ; so that by laying hunself flat upon one 
of these he can stretch his head consideraUy beyond tl» 
brink of the precipice. 

Although no-accurate measurement has yet been made of 
the height of these foils, it would appear from Dr. Christie's 
account that they cannot be much short of one thousand 
ftet. 

'FtdU of the Cavery. — ^The lalls in the course of the rbver 
Cavery, still farther south in the peninsula than Garsipa, 
are celebrated by travellers. Of these two ue particularly 
noticed, viz. the Gangs Chuki raid Birra Chuki. 

The branch of the river which forms the Ganga Chuki 
is subdivided into two lesser ramifications, a short distance 
irisove the fiill. The nearest and by much tiie largest of 
these streams is broken by projecting masses of rock into 
one eataraot of prodigious volume and three or four smaller 
torrents. The water of the large cataract phuigM into the 
ravine below, fiom a height of from 100 to 150 foot ; while 
the smaller tonroits, impeded in their course by the inter- 
vening rocks, w<Rk their way to a distance of about 200 
foet from the base of the precipice, where the whole uiute, 
— the other detached portion of the river precipitating itself 
at the same time in two columns firtmi a elm about 200 
feet hi^h, the rapid above flowing nearly at right allies with 
the pnncipal branch. The sunounmng scenery is wild, 
and the whole offers a most striking sj^ctade^ especially 
daring the height of the rains. 

The second cataract is that of another arm of the 
Cavery, at a spot called Birra Chuki about a mile from the 
foil above described. The channel of the river here is 
spread out to a magnificent expanse, and its stream divided 
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iab» na less tfaan ten dittinct tonents, which fall wkfa in- 
^Kojte Tuietj of fonn over a broken precipice of more than 
IQD leet, but presentm^ no single body of water e<iaal in 
' Tidcime to the main fall at Ganga Chulu. 
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inaMi or Alpine Region ; Its Boeka fifiaeralSy and Mines— 2. Middis 
India; Its Rocks, Minerals, and Mines— 3. Ffeninaular India; 'Its 
Socks, Minerals, and Mines-4. Submergence and Upraising of Land— 
5. Destmctlon of the ancient City of Ongein and other Places in India 
by a Sbower of Volcanic Ashes— 6. Eaithquakes. 

RsoABDiKo Uie geology and nuneralogy of India our in- 
formation is very defective, and many years must elapse 
before even the general geognoatical and mineraiogical re- 
lations of so Tast a region can be determined. The India 
Company has flMuiificetttiy patronised the researches of the 
botanist ; it is now time to encoorage and forward other 
bfanefaes of sdence. We expect ere long to hear of the 
estafaiiriunent of meteorological observatories amply fur- 
nishedy in well selected stationsy from Cape Comorin to 
the centre of the HimmaldiB ; — to find eaxried on by sci- 
entific men thronflhont India those important investigations 
lisqiiistte for the ulustrattion of l^rography ; — to rejoice in 
the appointment of active and esqperienced geologists, min« 
.endogists, and zoologists, for evetypart of our Eastern 
entire.* What is known of the geology and mineralogy 
of India has arisen from the IdSours of Hamilton Bu- 
disnan, Herne, Yoysey, Dengerfield, TumbuU Christie, 
Franklin, Adam, Hardie, Webb, Herbert, Gerraid, Hodgson, 

* Dr. TumbuU Christie, we are happy to announce, has been ap- 
pointed by the Indian Company to investigate the geology of the Bombay 
ptwideBcy. A more fbrtnnate seleetioa coald not tare bsen made. 
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CaUer, Govan, and othen. To sQch as have no <qtpoi(o« 
nity of consulting the momoirft and works of these natural- 
ists the following short view of the geology of India may 
not be unprofitable. 

I. SOILS OF INDIA. 

The soil of India, as that of other countries, is formed 
principally by the action of the atmxwphere on rocks, and 
dead animal and vegetable matter; Uie broken down or 
disintegrated rocks mixed in various proportions .with de- 
caying organic substances, giving rise to the different spe- 
cies of sou. These soils have particular names in different 
parts of the country, and in many instances the distinctions 
are not without their practical utility. We cannot attempt 
to give a detailed view of this subject, even were it. required 
in a work of this description ; what we consider necessary 
we shall therefore include under the following heads : — J, 
Soil of Bengal. 2. Cotton ground or regur soil. 3. Mu- 
saree soil. 4. Nitre or saltpetre soil or ground. 5. Soda 
soil or ground. 6. Salt soil or ground. 

1. Soil of Bengal. — There is no rock of any kind on the 
banks of the Hoogley, nor do we meet with any after en- 
tering on the principal stream of the Ganges, until we 
approach the province of Bahar. TheVhole country seeni» 
to consist of a mixture of clay and sand^ in such proporti<ms 
as to form a compound well adapted for the purposes of 
vegetation, and conducing in no small degree to that fer- 
tility for which the plains of Bengal axe so celebrated. 
Disseminated scales of mica often give to this soil a glim- 
mering' appearance, and when mingled in minute grains 
with the sand, more or less prevalent *on the banks of the 
river during its whole course, they impart a brilliant lustre 
to the extensive plains. Strata of sand of various colours 
are frequently observed lying over each other ; these seem 
to have been formed in sucpessive seasons ; above them i» 
a mixed soil, or sand approaching to soil. When not des- 
titute of herbaj^ the surfiice bears a coarse grass or reeds. 

On the FertUixing Principle of the InurSatioru of the 
Hoogley, — ^It is generally supposed that the fertilizing prin- 
ciple of the inundations of the great tropical rivers is vege- 
table matter in various states of decomposition. The fol- 
lowing details in regard to the siU of the Hoogley are at 
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varittDce ^h that opinion. It is wefl known, say* Mr. 
Mdingtofn, thet while the tracts within the reach of the 
inandation preserve their original fertility, the higher soils 
are gradually and rapidly becoming impoverished, and this 
to a degree of which few who have not made the sobject 
one of'attention are aware ; tiiere are some crops which 
cannot be repeatecl, unless at intervals of three or four 
years ; while on the lowlands these crops have been con- 
tSnued for a period beyond the memory of man. Indigo is 
ft striking and the most familiar instance of what is here 
sdvanced ; the following analyses were made with a view 
to some improvement in the cultivation of that plant. For- 
^ODB of the silt or mud deposited by inundations were pro- 
sued from Bansbariahnear Sukhsagar, and &om Moha^)ar 
Bear Kissinnuggur ; the analysis of each gave, in two bun- 
^«d parts, — 



Silt ftaKtt SHt fi 

__ Bvubariab. Mobatptu; 

Water 2 2 

Saliiien»tter,priodpid]ymiuBiate<rfpoMNb.... Ok Oi 

Vecetablamattmrdfirtiactibtobylieat 4| 4| 

Carbonate of lime 12i 16| 

FbospbateofUme 1 

Oxideafiraa IS 13 

SiUca 156 199 

AUunlna 6^ 14$ 

* • t9B% im 

LosSx.....(^ flJT 

SOO 200 

The unlooked-for areumstance of only two and a half 
par cent, of vegetable matter being found in these speci- 
Biens appeared almost to show &at such matter was not 
the fertilizing principle, or at least not exclusively. On the 
other hand, horn six to eight per tent, of calcareous matter 
i^ppearinf in them, when, in an extemive series of analyses 
of llie higher soils, this was always found remarkably dif- 
ferent (seldom more than 0.76 to 1 per cent.), it seemed 
probable that the cidcareous matter was tlie great agent ; 
sod in as far as regards indigo this was found by experi- 
ment to be the fact, — for a minute portion of lime w^s found 
to increase the produce upwards of *60 per cent. . In con- 
"^^ ' this subject further, it occurred to Mr. Piddington 
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tint lime mitfiift pmkMf exift in tolatioii amon^ the nch 
mud on wUch the eeed is sown as the wate^ retiie, — and 
this was foond to be the case ; a <]raantity of it being pro- 
cured at the moment of the subudence of the waten, it 
was found that the drainings were hishly impregnated wiUi 
carbonic acid gas, and that lime was hekl in solution by it, 
— a fact which perhaps throws some light on the phenomena, 
of the formation of kunkur. 

2. The Cotton Ground or Regur Soil forms one of the 
most interesting features in the physical geography of many 
districts of India. It probably originates mm the disinte- 
gration of trap rocks. It varies in depth from two or three 
to twenty or thirty feet, and even more ; its extent is pro- 
digious, as it covers all the great plains in the Deccan and 
Candeish, somO of tho^e in Hydrabad, and perhaps also 
those of other parts of India. This soil is as remarkable 
for its fertility as for its very ^eat extent ; and a curious 
circumstance is, that it never Ites fallow^ and never teceives 
the slightest manure. Even the stems of the cotton-plant 
are not allowed to remain on it« being employed for making 
baskets, or used as firewood ; moreover, in all those parts 
of the country where the cotton ground is met with, there 
is so little wood that cow-dung is carefully collected and 
dried for fuel. Cotton, jovaree, wheat, and other grains 
are raised from it in succession ; and it has continued fo 
aiToTd the most abundant crops, without receiving any re- • 
turn for centuries, nay, perhaps for 2000 or 9000 years, — 
thus proving the inaccuracy of the opinion held by agricul- 
turists, that if something be not constantly added to land 
equal to what is taken from it, it must gradually deteriorate. 
Attention must be paid to the order of cropping ; but if the 
weather be favourable the ryot is always sure of an abun- 
dant harvest. 

The fertility of this soil is probably owing in part to its 
power' of absorbing moisture from the atmosphere. This 
power is great, even when compared with the best soils in 
Britain. A well-known writer. Sir H. Davy, says, •* I have 
compared the absorbent powers of many soils with respect 
to atmospheric moisture, and I have always found it greatest 
in the most fertile soils ; so that it affords one method of 
judging of the productiveness of land." He further states, 
that 1000 p&rts of a celebrated soil, from Ormiston in cast 
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Lothian, when dried to 21S^, gained in an hour, by expo- 
sure to air saturated with moisture, at a temperature of 
62<^, 18 grains ; and that 1000 parts of a verj fertile soil, 
from the banks of the river Parret in Somersetshire, under 
the same circumstances, gained 16 grains. The following 
are the results of some experiments made by Dr. T. Christie 
xm tfa^ absorbent power of the. cotton soiL He thoroughly 
dried a portion of the earth by a heat that was nearly suffi- 
cient to char paper. He then exposed to the atmosphere 
of a moderately damp apartment 2615.6 grains of it, and 
found, after a few days, that it had gained 147.1 grains. 
He now exposed it to an atmosphere saturated with moist- 
ure, .and found that the weight increased daily till the end 
of a few weeks, when it was found to be 2828.4 grains. 
The soil had therefore gained 212.8 grains, or about 8 per 
cent. 

In thd hot season the regur or cotton ground is traversed 
in all directions by very deep fissures. In the rainy season 
it is in the form of very tenacious clay. Almost all the 
crops raised from it are sown towards the end of the rainy 
season, and therefore during their growth receive com- 

Earatively little moisture ; often indeed none but that of the 
eavy dews descends on them for a length of time. 

3. Musaree SoiL — ^In many parts of India there is an- 
other soil, named the tnussub or musaree soilf which does 
not form extensive plains like the cotton ground, but is gen- 
erally fbund at the foot of hills, or in the bottom of small 
valleys. At the bases of the sand stonehills it consists of 
little else than loose sand. On the sides of the hills that 
contain beds of quartz it is very gravelly. 

4. LcUerite SoiL—The laterile or brick stone affords in 
general, on disintegration, a soil not very productive, and 
apt to become extremely hard in dry weather ; but in the 
bottom, of many small valleys large depositee of it are met 
with, which have been more perfectly disintegrated and 
mixed with other substances, and form p^roductive soils. 
The soils in the valleys of day-slate districts are also in 
many places very good, when the clay happens to be mixed 
witihk fragments of quartz. 

5. Nitre or Saltpetre Ground or iSfoi/.— In India this soil 
is found in places where there has been a due admixture of 
•aimal and vegetable matter, at in old populous viU»g0« 
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teitoAbbflk eoUmkgnmo^m^BBoamg the xkhsumidof 
gaideius Mm inany putaof tbelforthexn Cizcan. In sQch 
stutioiM, from the begmning of the 4ry season in Fdb- 
roaiy tidl the nuns commenoe again in Maj and JiiDe» the 
atnets, and particularly the lower parts of the mud waUs 
with which the houses are built, or the yard surrounded, 
appear wet and. black in the monmkg, and cnunble down 
into a fine soft mould. What c<^ects in aheap under the 
walls is gathered e^ery other di^ by sweeping. It contains 
about one>fifth of its weight of crude saltpetre. The na- 
tivea observe that this substance is produced abundantly in 
those yoars in which the pMceding monsoon-iains have 
been strongest, and aceompttnied by a greet deal df thun- 
der and li|^ning. A heavy thunderstonn in April or May 
is Hfcewise reckoned rery &¥oux^lo for the mannfactuw. 
When the saltpetre has been extracted firom this earth, it is 
duowa in heaps, and spread out when the iaonsoon is over. 
A&aat lying a year or two itis swept every day, and ia again 
found to yield, by sweeping it every other day, sal^tie 
earth fit fior the mannfltcture ; for no potash is addeid, so 
tett the saltpetie seems to be ready formed in the soiL 

The muiufacture of saltpetre hardly extends lower Aao 
the eastern limits of Bahar, and it is said that the produc- 
tion of nitre is greatest during the previdence of the hot 
winds. Thftse vrinds blow firom the west, and formerly did 
net extend eastward beyond B^har ; but from the change 
of seasons within these forty years their influence is now 
felt in Bengal ; in which province, on that account, the ex- 
tensive manu&cture of sal^etre might be attempted with 
success. 

Saltpetre grounds are firequent in Bengal The tendency 
of the soil to rqxroduce saltpetre is very troublesome to the. 
builders and the occupants of houses. ^ It can scarce^,^ 
says Heber, " be prevented firom encroaching, in a lew years, 
on the walls and floors of all lower rooms, so as to render 
them unwholesome, and eventually uninhabitahle." Half 
the houses in Calcutta are in this predicament, and their 
ground-floors useless. Cellars are imknown in this pnilef 
India. 

In Tirfaoot, one of the prmcipal districts in India for the 
manufacture of sal^tre, the soil, accoidhig to Tytler, is 
vwiywhen thoronghiy ioqaegnaled with this aubstancc. 
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Biixmf 13m raini aad eoU wMtim^ it j ffe mia riiindimfly 
«n tt» lime an the waUs of hoiiMs. Fnm theae and other 
damp ajiota it may be broBliedaff evoy two or tliree dnya 
almost in baaketfiik. The gnmnd too, even in the hot 
weather, ia «o moiBt that it is extiemel y difflcnlt either to 
get earth of sufficient teoaeity to make bricks (the countrf 
being quite destitnte of stones), or when the bricks are 
made to finda spot sufficiently solid to bear the weight of a 
housjB. Kotwithstanding the greatest nt*iwit|^«n^ the ground 
at length yields, and the saU^^tre eonedes the best of the 
bricks to such a degree that the whole house gradually 
sinks several inches below its erigiiial level. Houses built 
of inferior matenals, of course, mSn much more ; one, of 
winch the inner finmdations were of unbinmt faridus ahso- 
hitely fell down wlnle Dr. Tytier was at MuUye, aud the 
family had a miracnlotts escape. Dr. Tytler's own house, 
one little better, sank somnch, and the groundwork was so 
evidently giving way, that^at great expense and tnoonve- 
nience he was compelled to pall down the whole of the 
iaaux walls and lebuihl them in a more eeoure manner. 
From the same cause a new magaiine, which gewemment 
had ordered to be built with an aodtod reof of bnekwoil^ 
was, when complete, found so veiy unsafe that it was n»> 
cessary to demolish it entirely, and n^Niild it on anew plan, 
with a roof of tiles. One hundred pavts of nitre eaiih m 
soil from the Tirhoot district, when.analyied by Dr. Davy, 
affiirded — 

■wiumic (h pocau*...w ...... ••■•.«•••«•■ •••••••••. *•••• 9J3 

Nitrate of lime. 3.7 

Salpiiate of lime 0.8 

CVimaHm Mlt.. ..••••« ••» — « 0.3 

Carbooaie of lioM. •• ^.0 

Earthy matter inaolnble in water and nitric acid 40.0 

Water witb a trace of tegetable matter 1S.0 

mo 

The soil in many parts of Ajmere is very nitions. 

5. Soda Sail or Orotmd, — Soil more or less imprsffnated 
with carbonate of soda occurs in diffiwent parts of Mysore, 
where the soda is separated and used for glass-making and 
for- washing. Soil of the same kind is found in the Coim- 
betoor province, and in many other parts of the peninsula 
of Induu Heyne says, the soda of the Mysore efflorescea 

Vol. III.— U 



fiO MILS or noHA. 

onandferrogmmisfinl; nvfacnfiizeat it 10 collected by O^ 
"washennen, and used by them instead of soap ; hence it is 
known by the name of washennan's earth. Soda also oc- 
ean in efflorescences on the surface of cotton groond ; but 
there it is mixed with a great proportion of common salt, 
which forms the principal object of a manu&ctory carried 
on by the people ^led tank-dig-gers by Europeans, and 
9ajU-f€tipU by the natives. Saltworks of this kind ar^ of 
fireqaent occurrence in the Mysore country* which renders 
importation of salt from the coast very triflinff . 

6. Stk Soil or Ground.'^ln many parts of India the soil 
is ricUy impregnated with common salt, thus forming a salt 
soil or ground, as it is s<»netimes termed. Thus, near to 
Yencataghery, common salt appears to be generally difiiised 
over and through a bladt poor soil, where it is collected and 
used for culinary purposes. Between Baydamunguium and 
Taycttlum in the Mysore, Buchanan had an opportunity of 
examining one of the places where salt is made. The sit- 
uation was low and moist; the soil a black mould, consbt- 
ing of a mixture of sand and day, that from its appearance 
w%ild have been reckoned good ; but the impregnation of 
salt reijftera it for cultivation greatly inferior to soils appa* 
rently of a worse quality and free from salt. The natives 
allege, that if they walk much on this saline earth theu: bare 
feet become blistered. In the dry season the surface of the 
earth is scraped off and collected in heaps. In front of 
these heaps the native salt-makers construct a semicircle of 
small round cisterns, each about three feet in diameter and 
a foot deep, with sides and floors of dry mud. Towards the 
heaps of saline earth there is in the floor of each a small 
aperture, with a wooden spout to convey the brine into an 
earthen pot placed in a cavity below. The floors of the os- 
tems are covered witK straw, and the saline earth is put in 
till it rises nearly to the level of the tops of the walls. On 
the surface of the saline earth water is then |K>ured, which 
in filtering through into the pots carries with it all the salt. 
The inert earth, being thrown out behind the cisterns, is re- 
placed vrith new earth for saturating more water. In the 
mean time the brine is emptied into a cavity cut in a rock, 
and is evaporated entirely by the sun. The natives say that 
the salt is snIBciently whdinome. The grain is large and 
consists of well-fonned cubes ; but the salt is mix^ with 
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UQch earthy impuily. It isprindpaJIy used by the lower 
Olden. 

II. OEOONOSTICAI, STRUCTaRB AND COMPOSITION OF IKDIA." 

1. Himmakh or Alpine Region* — It is eaid that the prin- 
cipal valleys in this alpine land arei perpendicular to its di- 
jection, that is, ran from north-north-east and north-east to 
south-south-west and south-west ; and that frequently the 
surface exposed to the west is ragged, while the opposite 
one, facing the south-east, is shelving. The forms of the 
mountains are exceedingly varied, being described as needle- 
shaped, peaked, coniesQ, ridge-shaped, and round-backed. 
There are precipicesf often of fearful abraptness and mag- 
nitude, sometimes continuing mural or perpendicular for 
miles, with an elevaticm of 2^ and 300 feet ; and, accord- 
ing to some travellers, even of 2000 and 3000 feet. The 
piuses that lead through this extraordinary region vary in 
liei^t, from that (5f Tungrang, one of the lower passes, 
which is 13,740 feet, to the pass of Charang, 17,348 feet 
above the sea. We possess but little information as to the 
general and particular direction and dip of the strata ; even 
the pimcipal geognosticftl features of the various fonrmations 
are scarcely at all known to us. 

1. Primitive Rocks, — ^From the reports of Webb, Gerrard, 
Franklin, Govan, and Colebrooke, it appears that gneiss is 
one of the most abundant of the stratified primitive rocks ; 
associated with it, in some places having a subordinate 
character, in others predominating, there occur mico-^k^e, 
clay-skUej quartZ'rockj hornblende-rock^ potstone, indurated 
talc, primitive limestone^ and gypsum* These rocks are va- 
riously intersected by granite and qtuartz veinsy and in some 
quarters vast bodies of granite, forming whole mountains, 
are observed rising through the stratified Neptunean rocks 
above enumerated. Schorl and tourmaline are of frequent 
occurrence in these rocks. Of the gems, the precious gar- 
net is the only one we have seen in specimens from the 
Himmalehs, nor is any other mentioned by travellers, k 
has been found in granite at the enormous height of 22,000 
feet above the sea, — an interesting fact, showing that the 
garnet is found at a greater elevation than any other gem. 
The observations of our pupils in tropical regions, and at 
the highest northern latitude hitherto reached by man, like- 
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w-. dww ^taH iiuBhetalaMfmmKm slwie ranges fiamtlie 
«qiutor to the vicinily of the nor^ p<rfe. The following is 
«L ennmentioaof the heights above the sea at which aevetal 
of the pnmitbe lodL-formatioBs have been noticed :— ,^. 



A cavern in priinitiTe limeoUme near the Sotledge. •.•••- •..*••• 050D 

Bbmntain near the Satledge, composed of gneias..!.... 8390 

BMCwaidoT tin Tavtegang mountain, at tlie bead of tbe rivaiet 

BtpaBnf.tiw fnatnaM fBaiaB,graDii%flti6a-riat«)aiidqaaita- ^^ 

rook, with toonnaline - 11,000 

Paaa of Bniang, mica««lAte, gnaae, granite, containing tonrma- 

IbMaad gaimt.....*. - • JJ'S 

Tte Birilor oir ffhat^ pv* gaeiaB* •*••••>••••••••••• ■■•••••■■•iSj^Nv 

lfc*Biit|,tip^ BMur to the Shatul^paaa, mica-siate, gneias, and 

granite •- • 15,396 

% Tfwmtkfn Roeka-^-^n the primitive fematitms reste 
a vastdepoaite of locks of the trannticn da88> prineipally 
eonriatin; of day-aiMef grayfrneke-^lete, grmfwaeke^ .^n^* 
j^afe^ gvpmrn, and tnmmtio»4mtnUme, FoaaU organic f»> 
nfin« tet appear among tiiese depoaitss. The ammtmiUw 
Hkib most celebiafted, on aceoant of tiie snpeiatitisas valrn 
allaehed to it. The heigbte stated under aie piobahLj 
fcnned of feransitioa clay-ab(te» and thei«i»e beloog tothis 
section :— 

QvariMaglaff tiia taam of Bfaiang, a avantain of elagr alafee......lS,O0O 

Taa«nnff paaa, elay-olata, with jnfvitea and mioa... » 11,740 

]|ffftnntiiin« of clay-alatc on the Chineae fhmtier, containing am- 
monites • WJOI 

lionBtateB in tha aaighlioarbood of Chiaaf, of Uaa clay-alalB. . . .18,0H 

Mmtnl SmbgisMces uaeful in the Arts found in ike Primi' 
Hmond TrwuitianRoekBoftheHimfnaUhM* — ^Weshall notice 
the totkB and minerals in the following order : — ^1. Rocks. 
2. Saline nuneials. 8. Inflammable mineralB. 4. Metallic 



1. Jiodba. — Gramto.^-Many fine granites occox in the 
i&mmalefaa, wfakh, owing to their remote localities, are as 
yet of bnt little naliie. A. beaujfi&il gray porphyzitic granite 
oeeaia, howevov dose to the cantonment of AJmerat which 
would furnish ornamental pillars or slabs of any size. 
CUof'iiate* — Of thiasock, so oseful as a roo&ig matezial» 
extensive deposites are known, but hitherto they have 
i^ttarned. 
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Linustone. — Undier this name we include the muma^ 
marbles, whether white or coloured, that have been seen in 
the valleys and mountains. Captain Franklin mentions a 
variety resembling that of lona, found at no great distance 
from the plains, and also a fine dolomite marble which he 
observed in many places. At no great distance from the 
lona-Iike marble there is a flesh-coloured dolomite, with 
purple-clouded delineations, which promises well. A mar* 
ble of more crystalline nature appears on the road to Bha* 
dreenath above the Bishen Ganiga. 

Gypsum, — This rock has a pure white colour and granu- 
lar foliated structure. ** It is probable,'* Captain Franklin 
remarks, "that its chief use in Bengal, for some time, 
would be as convertible into plaster of Paris, and affording 
8 material for cornices and ornamental work, to the banish- 
ment of the very rude productions of this kind we havo> 
hitherto put up with. There is, perhaps, a sufficient quan- 
tity of it to answer any demand likely immediately to arise» 
IVhen the government-house was last repaired, it was con- 
sidered desirable to obtain a sufficiency for the purpose 
aboise indicated ; but the fact of its occurrence within our 
mountain-provinces was not known at that time. As it is 
within fifty or sixty miles of water-carriage, it might be ex- 
pected to pay for its transport." 

Potstane, — ^This rock may be used with advantage* for 
lining ovens and furnaces, and for architectural purposes. , 
From its softness it might easily be turned on a lathe into- 
various useful articles. 

2. Saline Minerals. — Alum* — ^This saline minetal oocunr 
in efflorescence on rocks of different kinds, particnlariy on 
alnm-slate, and might in some situations be collected with 
profit. 

Sulphate of Iron^ or Green Vitriol, — This salt too is met 
with frequently as an efflorescence, on rocks containing py- 
rites or sulphuret of iron. We do not know that it is any- 
where collected for economical purposes. 

Borax, — Although this salt has not been discovered within 
the present limits of British India, still, as the production 
of a neighbouring countxy, and a valuable article of com- 
merce, it may be mentioned. The whole 'supply of the 
European market passes through these mountains. 

3. Infiammable mtneraU,^^Sidphurt--^'D€foatwM of saU 
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an taa(i«4 UQWid hoi ipfiBgii ki'tiw bed of tiw Ram* 
Ipnga ttid of tlw Garjia ntens ia the fBMUMe of Kenaoc^ 
ImI nuHd with ewbcMMto of liiM» fima -which it tan be 
iwriily Mpanted bj rabUmatioii. b oeeurs in considenble 
qvantitiw in wMne of tho galfoziMi of the lead-mines at 
M jFwar on the Tonae, in Jannaar. 

Mineral OU and Pkeh, — ^Theae minerab do not occur any- 
where abnndantfy. Bfineial oil is montioiied as having beoi "^ 
obeefved ooaing fnm veeka of limestone in the range be* 
tween Saija una the Ramganga. 

GrtqtkUe^ or Black Lead, — ^This valuable nmaerai has not 
hitheiio been foond in considerabie quantity in aaj pait of 
the Hinmalehs, althooght from the nature of the countiy 
and the notioeB of traveUers, it is not improbable that enough, 
of it inll be met with for the tbiious puposcs ai the arte. 
It oeeiDS in imbedded massesi vaijing in aiie from an indi 
to tluee or four indies in diameter, in a graphitic mic»» 



4. JfeMffte MmtndM^ — ^The HimmaMis have» hitherto^ 
aft idi iid but a e omp a tatjt a^ small quantity of ore, owing 
not so mnoh to the poreitjr of thb vast country in metaUif- 
eions subs tan c e s aa to the negted of observers, who have 
been vriaeipall^ oecopied wiUi geognphical investigatiens 
and tne collecting of plants. The only metals at present 
met with in each qoanlity aa to yield a profitable return are 
ooTOor, iron, and lead ; but besides these there also occur 
goo, antimeny in the state of sulphuret, the gray antimony 
ore of mineralogists, and manganese comlHaed with iron. 
We diall now notice, in a general way, these different sub- 
stances.* 

GoU.— In thsl Old World almost every extensive range 
of mountainous country has been found to afford gold* 
^riiich is indicated ^ther by its occnmnce in the sands of 
rivers toad livulcts, or disseminated in diluvia, or through 
the mass of solid strata. The gold of the Himmaltdis oe^ 
curs in the alluvial sml of several niountain-sivers, and one 
instance m mentioBed of its having, been observed in grains ' 
in granite > Kedamath. During the (^rkhali rule the 

• Arsenic oonabined with sulphur, or in the sttte of yeHotr aad red 
prpiment, is iniporwd flrom btyoad tlielhintien, for it Has not been fooad 
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ffM collected afforded a sraaS duty ; bat tlw anonfit was 
Uw trffing to render its contmiiaiice expedient. It ii col* 
leeted from loain% sandsy and elajn* bf WMfaing in the usiuil 
manner. 

Copper MmtM, — ^Thera are aeiwn places where ores of 
eopper are raised ; these are,— 



Bupcw fw umB u mit 
J. Diumpnu ) .omv 

a. Dhobri r* *** 

l^^ \ ^ 1000 

». PWari 600 

6. Khari 40 

7. 8hor6iB«Bg <> SO 



These mines, if they deserve the uttue, are worked i* 
Hie meet nttsenUe matiBor, under every disadvantage, and 
therefore afford but paltry returns. No mine can tficive in 
our Indian possesrions until well-iDStmcted. mine-masters 
and experienoed miners are sent out firam Emope. 

The ore found in ihe Dhttipnrmine is gr^ eopftr ort^ 
which aiflfotds from 90 to 50 per cent, of copper ; it is as- 
sociated with midaclaU^ ot green casfaenate of copper. The 
mres ue contained in a compact xedi-coioiiflBd dolomite; 
hence mining operations can be cairied on without the ex» 
pense of wooden framework of masonry. The Pokri mine 
or mines are situated in talc slate of a loose texture ; and 
hence the wmtking is more diflfenlt. The ons are vitreous 
and purpU copper^ both of them rich in ec^per. The wa-' 
ten flowing fnm the mine are impresnated with nUphtUe 
of copper or blue vitriol. The Sira and Gangoli mines are 
situated in beds of indnnted talc, whidi are enclosed in 
dolomite. Sometimes the one sometimes the other rock 
form the walls and roof of the mine. The iron is yeUow 
oopper or copper pyrites^ mixed with iron pjrites and amalier 
portions of grey copper ore. The Khari and Shor Ourang 
mines are similarly situated ; the ores am gray copper, yelUno* 
oopper, at eoppor pyrites, and cmionaU of eoppor. The 
m^hq^ of working these mines is as follows :— A gallery 
-or passage is cut into the face of the hifl, with such a bot« 
torn declivity as to allow the water to run off. Where the 
nek mi^ require it, frumes of ttraber, rudely constructed, 
are set up to support the roof and sides. The area of the 
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gdleiyUmlwaytmMUl; in those puU where the haidnem 
•f ^e rock occanone any difficulty in working it is scucely 
flttffieient to admit a pemm even in a creepingjwstore. la 
no place will it admit Of ^ erect position. The ore is de- 
tached by means of a very ill-shaped and disproportioned. 
pick, and by chisels and hammers. It is removed from the« 
mines on skins drawn along the floor of the gallery by boys. 
The ore, being delivered at the mouth of the mine, is re- 
duced to small fragments by the hand. At Dhanpur, how- 
ever, the work is done by a water-mill. It is next roasted 
in an open fire or forge-hearth with charcoal, and the heat 
occasionally urged by means of two air-bags or skins^ 
which are alternately shut and opened by the hand. After 
being in this way imperfectly roasted, it is smelted on the 
ibrge-hearth, and the process is repeated till the metal is 
sufficiently pore.- No flux appeals to be used to assist thor 
<^ration. 

Iron Mine$,-^Thit wretched condition of Indian mining, 
is shown by the hxX that the united rent of the numeroua 
iron*mines does not exeeed the annual sum of 1500 rupees, 
whits the iron is of the veiy worst quality. The mining 
and metallargical operations in use are on »^ parallel with 
those of Europe during the daik ages. The Hinunaleh 
mines supply chiefly vsorieties of red iron orty affi^rding froia 
60to80^percent.ofmetaL i2eiiAen«tfito, associated with mi- 
caceous uon ore, occurs in a large bed in gneiss at Dbaniakot 
on the Conllah. At Ramghur, on the road from BhamaorL 
to Almora, there are beds of the scaly red iron ore also la 
gneiss. Compact red iron ore occurs in clay-slate, contain- 
ing beds of limestone, at Katsari on the Ramganga. The 
iron manoftctored fiom it is esteemed the best in the 
proving of Kemaoon. Near Kalsi, on the Jumna, there 
IS an extensive bed of specular iron ore. In Chawgaika- 
pnrgunnah the ore is the hrownoi the hydrated species, 
wh^ contains manganese ; hence the superiority of the 
steel prepmd from it. 

Lead Mineo, — Of these mines, which are numerous, the 
most productive are situated on the river Tonse, at no^preat 
distance from the Beyra Dhoon. The Borela mine in this 
district formerly paid 2000, the Maijar 4000 rupees yearly ; 
but the present rents are much lower. The ore, which ia> 
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fine grantdar galena, is found in clay-slato and c!ay««Iate 
imieBtonea 

^ 5. Secondary Rocks, — ^Resting npon the pivceding prino* 
tive and transition rocks, but occupying a much lower sxtua* 
tion, we find formations of the secondaiy class. These 
form the immediate north'^ast boundary of the great aflu* 
▼iai plain of Middle India, and are principally of sandstone, 
in all probability of different ages. 

Mr. Scott has communicated, through Mr. Colebrooke, 
some details in regard to the secondary strata* he observed 
on the banks of me Tista and Subuck, where they issue 
from the mountains of Bootan. The strata he noticed on 
the Tista are micaceous sandstone^ bituminous shale, slate* 
clay, and coal ; and rocks of the same description were 
observed on the Subuck. The coal has a dark broum eoUmr^ 
with a conchoidal fracture, and is associated with fossil 
wood. The colour of the coal would seem to intimiite that 
it belongs to the brown coal series, and therefore is of a 
more recent origin than the coal of Damoda near to Cal- 
cutta. The hills formed of thrae strata, in Mr. Colebrooke'* 
c^rinion, may be considered as fidr examples of the entire 
range which skirts the north of Hindostan. They rise to n» 
mat height, voA constitute the first step from the plain of 
nidia, ascending towards tiie moontains of Bootan wA the 
fcftier peaks of the Himmalehs. Eveiy^iHieie, so far as is 
yet ascertained, the lower range of hills eonsiste of sandstone 
abounding m mica. To the above detafls we may add, thai 
throughout the whole Mne of sandstone hills that Ue at the- 
foot of the Himmaleh chain, accotding to Captam Herbert, 
eoal occurs in beds vuymg from a quarter of an inch to a 
foot in thickness. It often shows the ligneous texture ; 
«nd where that texture is no kmgw visiUe it presents a 
«otichoidal fracture, and bums with much flame and smoke. 
It appears to be the brown coal of Werner. 

6. Tertiary Roek». — ^An interesting display of ro^ ef 
this class was discovered by Mr. Scott at Cooeh-Behar on 
the north-east border of Beng^ whero tiie Brahmapoatra 
emerges into the plain. The strata are of yeUow and groca 
sand, altemating with day, that He horiiontally at the 
height of about ISO ffeet above the level of the sea, and 
contain organic t^mains rosembiiRg tho^ of« the blue clay 
of the London and Hampshire basins. Mr. Scott also 
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■otietdy at Robaytri in the wane district, a Btratum of white 
limeatone o<mtaining nammaUtet and vertebre of fiah^ 
aamiottnted by bade of clay which contain the same nom- 
■ralitet, and alio bonee of fish, with specimens of tha 
genera Osirea and Peeten. Near Silhet, the Laour HiOs, 
composed of white limestone abounding in uummalitesy 
Ibrm another example of a tertiary formation in the eastern 
extremity of this province. Mr. Pentland discovered among 
mufilated fragments of bones, referable to the mammalia 
£rom these tertiary deposites, remains of fonr distinct 
species, viz. 1. A new species of the genus Antkracotherivm 
of Cavier ; 2. A small species of ruminant allied to tbo^ 
musk-deer tribe ; 3. A small species of herbiveroos animal 
referable to the order Pachydermata, but more diminutive 
than any of the fossil or living species ; and, 4. A carnivo- 
JroQs animal of the genus weasel or viverra. In addition to 
the above the foUowmg are mentioned by Mr. Colebrooke :~~ 
Sharks' teeth, vertebra and fin-bone of a shark, crocodiles? 
teeth, vertebra of a crocodile's neck, thigh-bone of a croco- 
dile^ dorsal fin and pectoral fin of a halistes, palates of the 
layt palates of the diodon, oyster-shells of various species, 
a TurriuUmf and several species of Balani and PtOelUL 
These strata thus present us with the same association of 
organized remains that accompanies the tertiary strata of 
Europe, in which extinct genera of the Pachydermata have 
been discovered, and also vnth marine shells of the same 
genera, if not the same species, with those which charac- 
terize the most modem antediluvian fi>rmations, those de- 
scribed under the title of upper marine formation in the Paris 
baiin, and to which are to be referred the extensive marine 
depositee encircling the shores of the Mediterranean, those 
covering the less elevated countries of Central Europe, and 
that appear to extend as fiur as Lake Ural into the mterior 
of Asia. The tertiary depositee of Garibari, as already 
noticed, appear to form a band at the base of the Thibetian 
mountains, since, we find them extending to Silhet. How 
far this formation may stretch along the peninsula of Ma^^ 
lacca and Hindostan it is impossible at present to say ; al^ 
though it seems to occur at Madras, where it contains thA 
same shells as on the Brahmapoutra, and at Pondicheny,. 
where it encloses great masses of woodstone. 
7. AUumaL JSocib.^The usual alluvial deposites oocia 
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throughout tbe Himmalehs. The most canons statement 
in regard to them is one made by Genrard, who tells us that 
he met i^th fossil shells in alluvium at a great height among 
the mountains, as fresh and entire as if they ha^ recently 
emeT|red from their own element; and that just before 
crossmg the boundary of Ladak and Bussahir he was much 
gratiiied by the discovery of a bed of antediluvian oysters 
clinging to the rock as if they had been alive, and this at 
16,000 feet above the sea. The verification of this obser- 
vation is expected. 

II. HIDDLB INDIA. 

In this vast tract the country forms an inclined plane, of 
which the great declivity sinks gradually towards the mouth 
of the Ganges, while the other, inclines towards the Indus. 
It is almost entirely composed of alluvial clays, loams, 
sands, and gravels, with occasional intermixtures of calca- 
reous concretions nsoned kunhiVt fossil woods, and animal 
remains. The most remarkable deposite of the latter 
was discovered near Pinjore, north latitude 30° 47', east 
longitude 76° 54', during the digging of a canal between, 
two rivers, by the Sultan Ferose III. It was observed on 
cutting through a hill, in which bones of elephants and men 
were found. The bones of the forearm measured 3 gez, 
or. 5 feet 2 inches in length; hence it is evident that none 
of them were human, but belonged to large Pachydermata ; 
but whether elephant or mastodon is not so apparent. The 
few fixed rocks that occur during the course of the Ganges 
are to be viewed as prolongations of the primitive and sec- 
ondary rocks of the peninsular part of India. We may, 
however, include in this division of India the coal-field of 
the Damoda. This deposite of coal, which occupies both 
eides of the river, )ias been traced southward to vrithin a 
few miles of Raghunathpur, reposing on granite and sye- 
nite ; and about forty miles north-by-east from that place 
we come to the first colliery ever opened in India. The 
late Mr. Jones, who had the merit of commencing these 
works in 1815, describes this as the north-west coal district 
of Bengal ; he states that he observed the line of bearing for 
sixty-five miles in one direction, its breadth towards Bun- 
cora (on the south-west side) being not more than eleven or 
iwelve mUes ftom the river; aiul he conjectures, althougk 
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enoneooslyt tbal ihe Mune coal-foniiatioii, ooviiig tlw wf* 
ley of the Qamgpn near Getroa, unites with that of SiDiei 
and Caahar» which he denominates the north-east coal dis* 
trict. The rocks of this ooid^formation are sandatoney 
slate-clay, bituminous shale, and coal, traversed by 'veina 
of greenstone. The bituminous shale of the coal-roof 
abounds with vegetable impressions, and also contains sons 
animal remains. The Togetables have not been accurately 
examined, which is much to be regretted, as it would be 
hi^y interesting to know if the same or differ^it genera 
or species occur in the coal-field of Bengal as those met 
with in similar geognostical mtuations in Europe. Men- 
tion is made of a Caiamite^ a Lifcopodum, and a gigantic 
species of PaUUa. In the coal-pits, of which there are but 
three, sunk to a depth a£ ninety feet, there are seven beds 
of coal, one of them exceeds nine feet in thickness. The 
coal is said to resemble that of Sunderland in England, 
but leaves a larger portion of cinders and ashes. It is' 
•now extensively consumed in and about Calcutta. 

III. PEiriKSVLAR INDIA. 

A very large portion of the peninsula of India is com- 
posed of Plutonian rodLs, as of granite, syenite, and tr^ 
the Neptunean strata being much less abundantly dis- 
tributed. We shall now state, in a general way, what is 
known of the geognostical nature of these formations, fol- 
lowing in our sketch a geographic order. 

Guzerat is a phmitive district, with occasional displays 
of secondary deposites, and in many places deeply covered 
with dUnvium. In the neighbouring district of Cutch, so 
remaikable for its salt marsh called the Runn, a coai^juid is 
said to have been discovered, and is likely to be worked. 
Our former pupil, Mr. Hardie, who has made so many good 
observations, informed Mr. Calder that from specimens he 
had received he was led to believe that in Cutch there ex* 
isted secondary rocks newer than the lias. We hope Mr. 
Hardie will be able to verify these conjectores, which are not 
without probability, when we call to recollection the chaO^ 
minerals met with in the great Western Desert of India. 

The great western or Malabar chain of mountains, which 
commences in Candeish and terminates at Cape Comon% 
is, at its northern extremity, covered by a part of the eB> 
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tensive ottrlying trap-fomuUienf wluch esrtenda la tfak 
4i»ztex fipom the seaduwe of the Ncnthera Concaii to a 
consideiable distance eaetwazd, above and ' beyond the 
Ghants, as &.T as the river Toombuddra and Nagpom. 
The rocks of this fbnnation, whidi are 'greenstone, misalti 
amygdaloid, waoke, and tra|)-tu&, are columnax, globular^ 
tabular, and amorphous. The amygdaloidal structure is 
most general in the amygdaloid, in the cavities of which 
rock amethyst and verioos beautifiil and splendid zeolites 
occur. The trap hillfi are tabular, terraced, s^tarated from 
each other by ravines oiften of vast magnitude, and tiie 
whole frequently coverod with fine forests of teak and oti&flr 
trees, forming some of the most 'romantic scenes in India. 
The elevation of this part oi the range seldom exceeds 
3000 feet; but advancmg' towards the south its height 
gradually increases, and granite rocks begin to appear above 
the surface between the seventeenth and eighteenth degrees 
of north latitude, and from thence ferming, akmg wkk 
gneiss and other Jfeptunean primitive strata, £e chain, with 
little inlemiptien, aU the way to Cape Ccnufflon, and ^henee 
to the extremity of the peninsula. The granite tracts of 
India exhibit the same general forms as grani^ countries 
in other parts of the worid. Rugged hills, with bold den- 
ticulated outlmes, lie grouped together in the greatest ir» 
regularity, or occasionally form ridges, which, 'when inteiv 
posed between the spectator and the evening or morning 
sun, present; the most vturied and fantastic fonns. Some 
of ^eae ridges, when their daik outline is seen at ti^igfat * 
against a ruddy western nky, emulate in their various fotnas 
the apparently capricious forms of summer ckmds, and we 
can then trace eJong their summits the appearances oi 
castles, trees, men, and various strange groups. Many ef 
the hills have the appearance of mere cc^ctions of large 
fragments of rock thrown confusedly together by some eon- 
vulsion of nature ; while frequently larger masses, pfled 
with great regularity on each other, look like romams of 
gigantic architecture. High insulated masses, forming oon^ 
sidiBrable hills, in many instances rise abruptly out of a plain 
to a height of sevend hundred feet, and present neariy 
mural faces on several of their sides ; thus affording dtiia* 
tions of immense natural strength, which have almidst in- 
variably been taken advantage 4)f by the natives kn th* 
Vol. III.— X 
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«ffeeli<m of their fiunouB hill-forU, These iasulated lully 
ATO generally met with at the borders of the granite district, 
when it is succeeded by the stratified, primitive, or iransi- 
iion rocks ; and, being situated in the mid^t of very exten- 
sive plains, when they are ireen at some distance they have 
very much the appearance of rocky islands in the midst of 
4he ocean. Some of the strongest hill-forts in India are 
of this description; for instance, Cfaittledroog, Gooty, 
CopaUroog, Eidghor, dec. Granite and syenite are tra- 
▼ened by two kinds of trap,— the one is contemporaneous 
lumibiende, the other secondary greenstone. In neariy the 
«ame parallel of latitude this trap-formation is observed to 
terminate also on the aeacoast a little to the north of Fort 
Victoria or Bankot, where it is succeeded by the laUrite^ 
which extends thence as an overiying rock, with little in- 
terruption, to the extremity of the peninsula, covering the 
Iwse of the mountains, sometimes also their summits, and 
the whole narrow belt of land that separates them fitom the 
••a ; exhibiting a succession of low rounded hills and ele« 
nations, and resting on the primitive rocks, which sometimes 
rise above the surface ; as at Malwan, Calicut, and some 
other points, where granite, for a short space, becomes the 
•ur&ce rock. From the mainland the laterite passes over 
to Ceylon, where it reappears under the name of kahuk^ and 
forms a similar deposite of some extent on the shores of the 
island. 

From the extreme point of the land, on the eastern side 
of the peninsula, and northward along the foot of the moun- 
tains, we meet with a country differing considerably from 
the Malabar co^st in aspect and geognostical structure and 
composition. The plains of the Coremandel coast form a 
broad although unequal belt of land between the mountains 
and the sea, composed partly of river, partly of sea allu- 
vium. The mountain chain that forms the eastern boundary 
of the peninsula begins to diverge eastward, where its con- 
tinuity is interrupted by the Valley of Coimbetoor. Thence 
it divides into many chains, parallel to the great western 
range, but of inferior height ; and in the farther progress 
aorthwaid, after branching off into subbrdinate hilly groups, 
•ccupyittg a wide tract of almost unknown coant^, vai 
fording ^valleys for the passage of the great riivers that 
neariy aU the wateis of the peninsula into tiie Bay 
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of Bengal ; this eastern range may be said to terminate, at 
the same latitude as that of the commencement of the 
western. Granite and syenite appear to form the basis of 
the whole of these eastern ranges, appearing at most of the 
accessible smninits from Cape Comorin to li^drabad. Rest- 
ing upon them are various primitive and transition stratified 
Tocks, as gneiss, mica-slate, quartz-rock, clay-slate, chlorite^ 
slate, talc-slate* potstone, serpentine, graywacke, and ]lme» 
stone. In many places there are extensive deposites of a 
red sandstone, ^:id also some partial displays of overlying 
trap. X 

The flat country of the Camatic, that is of the country 
east of the Ghauts of Mysore as far as the Pennar river, 
seems to consist of the debris of granitic rocks, with plains 
of sand and mud, probably left by the retreating sea. In 
confirmation of the former presende of the sea in the tract 
now occupied by the flat lands the following fact may be 
mentioneq : — ^On digging a garden about two miles from 
the seashore at Madras, from the surface, for five feet, there 
was a stratum of brown clay, chiefly intermixed with sand ; 
then followed a stratum of bluish-black clay, in which, at 
the depth of twenty-one feet, was a thin and scattered layer 
of large oyster'shells, all lying in a horizontal position ; into 
the lamina composing the shell the black clay had pen^rated, 
so that they split asunder with great facility. There were 
also shells of the cockle and other kinds. At the depth of 
twenty-seven feet springs began to gush, the stratum be- 
came softer, and more and more mixed with quartz-sand^ 
still, however, of a dark slate-colour. This continued to 
the depth, of thirty-seven feet. In the neighbourhood of, 
Pondicherry are beds of compact shelly limestone, and some 
remarkable silicious petrifactions, said to be chiefly of the 
tamarind-tree. These deposites at Madras and Pondicherry 
are considered to be tertiary. The bed of. the Cavery, or 
rather the alluvial deposites in the vicinity of Trichinopoly, 
afibrd g-ema corresponding to those found in Ceylon. In 
approaching the Pennar the laterite formation expands over 
a larger surface, and clay-slate and sandstone begin to 
appear. The river-districts of the Pennar, Krishna, and 
Godavery are based on granite, syenite, and various primi- 
tive stratified rocks, all of which are frequently traversed 
by veins and overlaid with masses of trap. Upon the 
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Mranitif* nda vrat nadiloBa^ vid a fimestone 
m some of its chancten the Zia« of Eng laod. Tbe welU 
known diamoDd-mines of this part of the peninsak are 
ntoated in the sandstone distnets of these meis. The 
Kiuhna is much richer in gems than the Godavery, or prob- 
ably than any other river of Hindostan. The waters of 
ihe Krishna and Godarery, as they approach the sea, divide 
into nomeioas branches, azid deposite their miiMral contents 
during inundations over the low level tzaet t^iat separates 
them. These depositee consist, acooiding to Heyne, of a 
black earth, composed of the debris of^trap rocks, and of 
^jficayed vegetable matter washed &om the extmsive forests 
tfaioagh which then) rivers flow. A characteristic differ- 
ence may be pointed out in regard to the alhiviom of the 
principal river of the south,— the Cav^. This river, 
flowing in a long course through the Mysore country^ over 
«n extensive and generally barren surface of gmmlacrodDB, 
with scarcely any woods or jungle on its banks, seems to 
being down tittle or no vegetable matter, but a ridi clay, 
pioduoed from the Helspar whidi piedominatea in the gran- 
ites of the soudk, intermixed vrith decooq^osed calcareous 
conglomefate, rendering the plains of Tanj(»e the most 
ferSe portion of the south of India. Onwards to Viza- 
gapatan and Ganjam syenite and gneiss j^redotninate, and 
are occasionally covered with laterite. The granite and 
syenite at Vizagapatan contain numerous ind>edded gar- 
nets. This variety of granite passes into the prsvmce of 
Cnttaek. Granite and syenite, with their usual aceompa- 
Dying stratified primitive rocks, form the bans and principal 
elevations of this district. Sandstone extends over a great 
part of the district of Cudi^ah : it is in this sandsttme, or 
amid its debris, that some geologists place the original 
repository of the diamonds found in this part of India. 
Coal is reported to occur hMe,'and the sand and loam of 
the Mahanuddy, besides diamonds, afford grains of gold. 
Granite and gneiss, cov^d more or less completely with 
sandstone and laterite, continue onward through the dis- 
trict of Medtnpur, and thence northwaid by Bisheiqwr and 
Bancora to Birbhum. AtH^ncora the calcareous rock 
named kunkur begins to cover the surfiiee of the granite 
mA syenite rocks which rise above the surface to consid- 
erable devations. 
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In our progress onwahl we pass the coal-iield of Da- 
moda, Already described ; and from it, in a north-westerly 
direction, the road to Benares leads over granite, of which 
the ranges of hilte on the left, and the whole country as fax 
as the Soane, and round by Shirghati and Gaya, is probabW 
composed. On approaching the Soane river, and crossing 
the hills behind Sasseram, smidstone begins to appear, and 
seems to continue, with probably only one considerable in- 
terval, all the way to Agra, forming, as already mentioned, 
the southern boundary of the Ganges and Jumna ; that in- 
terval occurs in tiie low lands of Bundelcund, where the 
remarkable isolated hills, forming ridges running south- 
west and north-east, are all granite and syenite, the hieh 
lands being covered with sandstone. The geognosy of th« 
Tyndhla mountains, which cross the peninsula from east to 
west. Uniting in some degree the two northern extremities 
of the Malabar and Coromandel ranges, hjas been partially 
examined. It can be traced ranging about 75° west, from 
the point called the Ramghur hills, towards Guzerat. The 
predominating rocks in this vast space are granite and 
syenite, with gneiss, mica-slate, quartz-rock, clay-slate, 
graywacke, and other primitive and transition stratified 
xocks, the relations pf which may be well studied in the 
Oodipoor primitive chain of this range, also on the' verge of 
the trap nearNfabuIpur, and in the bed of the Nerbudda at 
Beragerh, near Garrah. These rocks are more or less ex- 
tensively covered by secondary sandstones and limestones^ 
of the coal, new ted sandstone, and lias formations, and 
traversed and overlaid by enormous bodies of trap. The 
extent of the trap-rocks is very great ; for it lias been traced 
northward all over Malwah and Sagar, and eastward to- 
-wards Sohaghur and Amerakantak; thence extending 
southward by Nagpore, it sweeps the western confines of 
Hydrabad, nearly to the fifteenth degree of latitude, and 
bending to the north-west, reaches the sea near Fort Vic- 
toria (including the islands of Bombay, Salsette, and £le> 
phanta), and forms the shores of Concan northward, all the 
way to the mouth of the Nerbudda, covering ^ area of up- 
wards of 200,000 square miles. This vast igneous forma- 
tion covers sandstone in the district of Sagar, and comes 
also in contact with limestone, which it converts into dolo- 
mite. This sandstone, which is red, and generally hori- 

X2 



M6 (Hioowotir or xbidia. 



itaOy stratified, is assooistfil wkh fsd mail, tsi is 
sg nwt im e s saUfefoos ; hsncs it is comidexiBd to be ideoticsl 
wMi ^ new^ red stmdatone of Europe. The Umeatone 
lests opon Uio'saiidstoiie, and is lofiBrred to the Ida* farmar 
tint of Eagteiid. The weU-known dismond-imnes o£ 
PttBiiah oeenr in this sandstone. Thssandstone flanks the 
mat range ^ j^imkive and transition rocks, which extends 
Smn Chizeral by Oodq^oor ; to the north it str^dies into 
Ae Dee^ to an unknown extent. 

Feninsnlar India, like eveiy otilier part of the ^obe, is 
more ot less ooreted wi& layeis of alUivial matter of va- 
vions qoafities and am ; bat hitherto neither in Peninsular, 
Middle^ nor Alpine India have active or extinct volcanoes 
been met with, if we except the volcano said to have burst 
forth thirty miles ftom Bhooj during the earthquake of June, 
1819. 

India, as it appears fiom the preceding details, affords 
«zamirfes of most of the roeks oi the primitive and transi- 
tioB classes ; but of the secoadarj series, the only forma- 
tioas hitherto diseovered are the old red sandstone, coal 
ibffmation, new red sandstone, and lias, the upper secondary 
deposites, as oolite, green sand, and chalk, being awanting. 
HaaXk depositee of tertiaxy strata occi» in the north-^ast of 
Bengal, and the littoral depesites on the plains of the Coro- 
maadel coast are probably referable to ^ same class. The 
age of the Himmaleh chain is at present unknown, and we 
aie also ignorant of the period or periods when the ranges 
of Penansnlar India were elevated. These periods can be 
determined only after an examination of the phenomena 
exhibited at the line of junction of the ranges with the 
bounding strata. Thus, for example, if any range is found 
to have upraised the new red sandstone strata, but not the 
Has limestones which remain in a horizontal position, we 
infer that the range has risen through the new red sand- 
stone before the deposition of the lias, and therefore that it 
Is newer than the new red santiktone, but older than the lias. 
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inifEXAL SUBSTJIXCXS U8BF17L IN THS ABTS POUNS IN UOftaS 

AND PSNINSVLAR INMA. 

1. Aocib— 2. Eetrthf Minerals — 3. Saline MineraU-^^A, liw 
fioinuMble MineraU — 5. Metallic Minerals* 

1. K0CK8. 

1. Oranite and Syenite, — These rocks, which extend with 
fern interruptions from Gape Comonn to beyond Ncgpore 
«nd EUichpore, oocapyinp a great part of the Caraatae^ 
Malabar, and Mysore, neariy the Whele of the nisEam** do*' 
minions, and a large part of Bahar, and which are met witfi 
still fiodier to the north, — in Malwah, Bundelcmid, thtf 
nebhbomfiood of Delhi, and, as afawady mentioned, even 
hi^ among tiie Himmalehs, — are interesting in an eeono* 
mical ^ew. Granite is not generally empk^ed in India as 
a hoiUBbg stone, on aoeonnt of the great expense in wcndi* 
ing it ; hut large slabs are sometimes bronght ii^ the ha* 
xars for sale % the Wndrahs (a vagnrnt claes of people, 
somewhat resembling gipsies), and are used for paving the 
floors of verandas in the better sort of native hoases, and 
other similar pnrposes. It is also hewn into hand>miUB ibr 
grinding com; two or four of winch load an ass. or bulp 
lock, and are thos carried to the bazar for sale. These are 
the primeval mills €if aH coantries, from the North Gape of 
Europe to Gape Gomorin, and are the same as are men* 
lioned in Scripture. The ancient Hindoo temples at Anap 
goondy, now partly in ruins, are built of gray granite, or 
rather syenite. The massive and gloomy style of axi^tect* 
ore which characterizes aU Hindoo buUdings, is also mei 
with here ; but in one instance it has to a certain degree 
been departed from, for in one of the principal buikiuigs 
there is an extensive colonnade, the columns of whidi am 
light, with small pedestals and capitals, and approaching 
somewhat in their propottimis to the Gxecian. Some of the 
pillars are tasteful^ carved vrith flowers. A few are in tho 
Ibrm of caryatides. They support immense slabs of granite^ 
which are carved on their under surfece, so as to form, an 
ornamental roof. The largest of these slabs, whidti are in 
the central part of the building, are at least thirty feet long* 
A Maekcolovredtvap, which occuia imbedded in th»«yeiiita 
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wad o^nriM anodsted with it, is extensively used in 
ladta for aichitectaral purposes, and for statuary. 

The Hindoos polish all kinds of stones by means of 
pounded eorondom mixed with, melted lac The mixture 
beinff allowed to cool, is shaped into oblong pieces three ot 
four inches long. The stone is i^irinkled with water, and 
at the same time rubbed with these oblong masses ; and 
the polish is increased by the use of masses with suc- 
cessively finer grains. 

TdU'slate and PotsUnu. — These minerals frequentl]^ 
«ecar together associated with various transition rocks* 
Potstone is found along with talc-slate and chlorite-slate 
in the south-east part of tlie Darwar district, and ia used 
by the natives in the manufacture of various utensils. It 
is so soft, that pencils are formed of it fiw writing upon 
books made of cloth blackened and stiffened with gum. 
Both the books and the neatness of the writing axe very in- 
ftrior to similar ones of the people of Ava. All the fine 
plaster, so much adnured by strangers, wi^ which the walls 
of the houses are covered in India, is composed of a mix- 
ture of fine lime and soap-stone rubbed down with water. 
When the plaster is neari v dry, it is rubbed over with a dry 
piece of soap-stone, which gives It a lustre very much re* 
■embling that of well-polished marble. 

Limestane, — ^Some hills on the north and north-^st of 
Guserat are said to be chiefly composed of marble exhibiting . 
.many colours and qualities. The coarse granular White, 
and white with black veins, are the most frequent ; but 
among the ruined tombs and murjidSf in the neighbourhood 
ef Ahmedabad, may be found many small granular varieties 
of different colours, as white, yellow with red veins, and 
gx«en clouded with ydlow and even black. Of these de- 
positee of marble no account has been published. A variety 
of limestone met with near Bagolkote, in Darwar, answers 
well as a lithographic stone ; for which purpose it has been 
used at Bombay. Lucullite maiUe is mentioned by Dan- 
gerfield among the productions of Malwah, and Tod says 
there are marble quarries in Rajast'han. The ^knnkwrt a 
calcareous deposite, is used for cement and as a manure. 

jMteriie or Ferruginous Cky-aUme, — ^This mineral may 
hp described as a clay-stone, more or less impregnated with 
uoOf with a perforated and ceUalar stiuctuxe. It frequentljc 
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contains unhftdded in it smaU auuims of ctay^ ^uaitz, or, 
sandstone. In its native beds, a short way under the nu^ 
&cc» it is 80 soft that it can be easily cut with a hatchet or 
spade ; and when sufficiently compact, and not coaitaiBing 
imbedded portions of quartz, dsc, it is cut into square 
masses like bricks, and used as a building-stone. Hence, Br* 
Buchanan Hamilton names it laterite or brick*stone ; and 
ito names m the native languages are duived from the same 
eiscunisCance. When these square masses rempn in thn 
open air for some tune they become very hard ; and what 
not exposed to constant moisture they answer admirably as 
buUdinJg-etones. Most of the handsome Roman Catholie 
churches at Goa are built of this laterite. In the princmal 
fie»nts it is covered with plaster ; but in other parts it is left 
bam, and retains its hardness when exposed to the atiii»» 



2. KARTHT MINBKALS. 

1. Corundum. — Gray, green, blue, and red varieties of 
this very hasd mineral, U8ua% more or less perfectly erf s- 
tallized, and ranging from opaque to translucent, occur un» 
bedded in granite and syenite in the district of Salem in tho 
Madras presidency, among the mountains of the Canatic^ 
and In otiier parts of the peninsula. It is associated with 
deavdandUe, indianite, and fibsotite. Some varieties, ae thn 
bhie, when cut in a hemispherical Idnn, exhibit, when 
tnmed rnond, a white star with six rays, it is used as 
«attery for poliidunf hard bodies. 

2. Spinel Ruby, — This fine gem is found at Cananor, m 
the llysQie country. 

8. Beryl, — The vaiieties of this gem at present most 
hi|^y prixed by the jeweller oecur in a locality lately 
ctiscovewd at Cangayum, in the district of Coimbetoor», 
whwe they are associated with cleavdlandite. The most 
beonrifiil cot boryl known is in th« cabinet of the late M. 
H. P. Hope. In the hnguage of the jeweller, iU colour 
and transparency ue perfect, and althou|^ weighing not 
moce than six ounces,. 5002. sterling were paid for it It is 
reported, although we believe erraneonsQr» to have been 
fennd in Ceylon ; for Mr. Heath, who discovered and woriLed 
the- beryl mine of Cangayum, assurea us that beiyl doe» 
not occur in Ceylon ; and, therefore^ i^ Mr. Hope's beqd. 
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bfonghl from laiuh it wis veiy probably found in th* 
poBinsulA. 

4. Ztrcofi. — ^Fino ipecimeno of this gem are met ?nth in 
alluyial depoaitoa in the district of BUoie. 

B, Sekorlous Topaz. — ^This interesting variety of topaz is 
mentioned by Dr. He]rne as occoiring in different localities 
in syenite ai^ granite districts. 

6. Schorl and Tourmaline occur in gmite, mica-slate, 
and in qnait^rock, bordering the granite and syenite dis* 
tncts. 

• 7. ChryBotite* — This gem oecors in the basaltic rocks of 
the secMidary trap series in the great tmp district already 
described. 

8. Preeioiu Gamet, — In many hills this gem abonnds in 
sfyenite, in others it is imbedded in miea-slste and gneiss. 

9. Pyrope, — This beautifal mineral, the finest gem of the 
gamet fiunily, is mentioned by Heyne as baring been met 
vith among the primitive roclu of the central parts of the 
peninsula. 

10. OrenaiiU has been found in the soathem pake of the 
Ifysore. 

11. Rock Crystal J and other Tarieties of quartz, occur in 
the granite, mica-slate, and quartz-rock districts. 

12. Amethyst, — This beautifal kmd of quartz is met with, 
5n greatest beauty, in drusy cavities of overlying trap in the 
great northern trap district. 

Id. Cafs Eye^^^anetiea of this ornamental quartz are 
fMmd in the alluvium of the river Kriabna, also on the 
«oa8t of Malabar. 

14. Camelian* — ^Mines, as they are called, of this oma* 
mental stone occur in the principality of Rai Beempla, 
about thirty miles due east of Broach, and about five nules 
on the southern bank of the Nerimdda. The stones are 
obtained by sinking pits during the dry season in the chan* 
nek of torrents. The nodules which are found in this way 
are intermixed with other rolled pebbles, and weigh from a 
few ounces to several pounds. Their colour, when recent^ 
is dark olive-green, inclining to greenish-gmy. The prepar 
lalion which they undergo is, first, exposure to the sun 
for some time, and then calcination. The latter process is 
performed by packing the stones in earthen pots, and cover-^ 
ing them with a li^er five or six inches thick of dried goat'a 
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dhmg* Fne is4hiBn ap{>lied, and in twelve hours the pots 
are sufficiently cool to be removed* The stones are now- 
examined, and some are found to be red, others nearly- 
white ; the difference in their respective tints depending in 
part on the original quality of the colouring master, and in 
part, perhaps, on the difference in the heat to-^hich the3r 
have been exposed. The annual value of cameUan ex- 
ported from India formerly amounted to 11,000/. Th» 
£Teat emporium ]fi>r fhesjje articles is the ancient city of 
Uambay, where a very considerable trade is carried on by 
the Borah tribe, whose agents purchase the rough stones 
from the mountaineers, and convey them to Cambay, whero 
they are wrought into various ornamental articles. Such is 
the low price of labour and of material at Cambay, that a 
complete set of female ornaments, necklace, bracelet^ cross, 
hrocMsh, and eardrops, ready for setting agreeably to their 
colour and quality, costs from eight to twenty-five rupees, 
the usual price ; or, if very fine, from that sum upwaras to 
fifty rupees for the most beautiful set that can be procured.. 
Beautiftil jaspers and agates are found in the camelian dis» 
trict and other parts of India. In general these silicious' 
minerals are derived from the overlying trap-rocks, in 
which they occur in cavities, imbedded masses, and in 
veins. 

15. Zeolite, — ^The great overlying trap district contains 
the principal spedes of thia elegant family of minerals, 
which are generally found in drusy cavities. 

16. The felsptws and micas of the primitive districts, al'^ 
though apparently very interesting, have not hitherto engaged 
the attention of mineralogists. Of the hornblendes, the 
common, granular, slaty, actynolitic, and asbestine, have 
been met with ; but we do not possess any information in 
regard to the caleareoiis and haryiic minerals. 

Salijie Minerals, — Common salt, carbonate of soda, and 
nitrate of potash^ as already mentioned, occur in considera- 
ble quantity in some districts, forming the salt, soda, and 
nitre soils, — ^butno beds of these minerals have as yet beeni 
met with in Southern India. 

JnflamnuMe Minerals, — ^J9u»noniI.— This beautiful min- 
eral, the most precious of all the ^ms, is found at Cudapa, 
Bimaganpilly, dec, in the river-dutricf of the Pennar ; at 
Condapilly, in the district of the Krishna; near to Bud* 
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Jnehy]l«K>inftii»lMdof theOedavvty; «t t9QB[A)ndMn«p 
in the 4i«triel«f the Mahamiddy ; and at Pamiah, iaOiin- 
^elennd* It^ *U thme to called dkancmd dis^eta, iwfe wn 
ileBoaiteaofflattdatoiieaiidadiavium; and in some if wfam c fw 
jg^MTfieat dietanoe appear igneoua rocks, us tn^ «nd 
imnile. Yhe diamond ts ehtaified by waiAnsg the alkraid 
mdsTelays, loaBifl, and oongtomerates ; it is aaid also 
to have been met ii4di in the sandstone. If the diamond 
be of iflneons ongitit we migfat ^cphon its oeeonenee in 
the sandstone by the action of i^eons rocks under the 
nsndstone; if of aqueous origin, l^the gnidnal attraefiott 
and eombimrtidn of the adasnantine caihonaoeons pankdea^ 
diflhsed through the sandstone or alkmora. From &cCs in 
«ar possession, it is eiren not improbd^ thattMs gem maj 
Sit times ^ipear as a vegetable aecrotien, jost as is 1^ oas* 
with the siliciovs substance named tahasheer, firand in the 
joints of the bamboo. - 

Cotd w said to ooeur in connexion wiA seme of Hw sbmI- 
fltane depooites, and mineral oil and yitck near to spuiM. 
JShtMmff althongh bat in small ^entity, was fiinni by Dr. 
H^ne near the Godavery, deposited from a iftattow faihe 
which extends several nnlee iiom north to senth. 

MetalhformLB Jlftnera^.-^^^^-^T^ metal, aMwuf^h in 
small qaantities, has been obtained %y washing the aliufnl 
•ofl of several of the riven. Sihet also, hot in small foan- 
titles, has been notieed in this quarter of India. Iron. — 
This metal in the states of oxide, hydrate, caxbonHte, and 
sulphurot, is met with in many piots of the peninsida. 
Iron nunes aoid forges eecnr in the Mysore, at Coin^MtooTy 
Malabar, and in the Bundekmnd country. At pre s en t tbe 
whole of the mining and metanorgioal operations aro in th» 
hands of the natives, and consequently are curied on in 
the worst possible manner. Iron to Miy extent nughtbe 
obtained £rom 1^ great beds and vmna distributed thnmgh- 
•nt the eomitry, and sold at such a rate as to bawh tSt 
fioeign Gan^[»etftion. Copper* — ^Tfae general use ofeopper 
cr brass utemrils among the natives of India, and the pn- 
ference given to them before aU other kinds cf 



seem to show that in ^ probability copper was fonneriy 
obtained in India in considerable quantity.* At |R«sent 

* Colonel Tod tays there are abundant copper-mines in Bflyast'ltaSy 
aadalso mines of fin. 



dMBB ue no eepper mmes of impoitanee ib any pul of our 
EaflUm empira ; although* finom the reports of travellers 
and natvualMtfl, rich ores of oopper axe met with. The 
orea are earbomUe of copper^ or maltuhUef ankydrmis carbo* 
naU of copper^ which contains half its weight of metallic 
eappttf copper pyriteSf or yeUow salphaxet of copper, and 
^rmf copper ore. Lead mines oecur in Rajasfhan* 

> 4. snawnoBMOB and vvKMtavs or land. 

The account of Lieut. A. Bumes, who examined the 
Cotch portion of the delta of the Indus in 1826 and 1829, 
as stated hf Mr. Lyell, fiunishes the following very intei^ 
esting deta^ regardlnig the submergenee and upraiainff of 
land during the earthquake of 1819 :— A tract around Sin* 
dree» which subsidsd during the earthquake in June, 1819^ 
wa^coaverted from dry land into sea in the course of a few 
hours ; the new-formed mere extending^for a distance of six- 
teen miles on either ode of the fort, amlpBobaUy exceeding 
in area the lake of Geneva. Neither the rush of the sea into 
this new depression, nor the movement of the earthquake, 
threw down the small fort of Sindree, the interior of which 
is said to have become a tank, the water filling the i^ace 
within the walls, and the four towers continuing to stand ; so 
that on the day after the earthquake the people in the fort, 
who had ascended to the top of one of the towers, saved 
themselves in boats. Immediately after the shock, the in- 
habitants of Sindree saw, at the distance of five miles firom 
the village, a long devoted nunmd, where previously there 
had been a low and perfectly level plain. To this upUfled 
tract they gave the name of ^ Ullah Dund," or the ** Mound 
of God,*' to distinguish it from an artificial barrier previously 
thrown across an arm of the Indus. It is afready ascep* 
tained that this newly-raised country is upwarde of fifty 
miles in length from east to west, runninsr parallel to that 
line of subsidence which caused the ground around Sindree 
to be flooded* The breadth of this dcvation from north to 
south is conjectured to be in some parts sixteen miUs^ and 
its greatest ascertained height above the ori^al levd of the 
delu. is ten feet. This upraised land consists of clay filled 
with shells. Besides *' Uilah Bund," there appears to be 
another elevation sontli of Sindree, parallel to that befovB 
. Vol. ML— Y 
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wmtionea, rcgafding wWch, howcirer, no exact infonnstkn 
Wbeen communicated. There U a tradition of an earth- 
quake having, about three centunes before, upheavedz}^ 
area of the fed of the sea, and conrerted it into land, m the 
aistrict now called « The Runn," so that numerous ^^^ 
were laid dry, and ships were wrecked «^f,¥*g»l/fj ;. ^^ 
confirmation of which account, it was observed m 1819 that 
in the jets of black muddy water thrown out of fissures m 
that region there were cast up numerous pieces of wrought 
iron and ship nails. 

6. DESTBtTOTION OF THE ANCIENT CITY OF OUOEIN AND OTHER 
PLACES IN INDIA BY A SHOWER OF VOLCANIC ASHES. 

The volcano said to have burst forth in the district of 
«Catch in 1819 is the only one of modem date mentioned by 
authors as having been observed in India. At an early pe- 
riod, in the time of the Rajah Vicramaditya, however, if 
we are to credit Hindoo story, a shower of volcamc earth or 
ashes overwhelmed the ancient city of Ougein wad above 
eighty other places in Malwah and Baghur. The city which 
now bears the name is situated a mile to the southward of 
the ancient town. On digging on the spot where the lat- 
ter is supposed to have stood, to the depth of fifteen or 
eighteen feet, there are frequently discover^ entire bnck 
walls, pillars of stone, and pieces of wood of an extraordi- 
nary hardness, besides utensUs of various kinds, and ancient 
tjoins. In a ravine cut by the rains, from which several 
stone pillars had bepn dug, there was observed a space from 
-twelve to fifteen feet long, and seven and eight feet high, 
composed of earthen vessels broken and closely compacted 
together. It was conjectured to have been a potter's kiln. 
Between this place and the new town is a hollow, in which, 
-tradition says, the river Sipparah formerly ran. It changed 
Its coarse at the time the city was buried, and now runs to 
the westward. In the Asiatic Journal, the soil which covers 
Ougein is described as being of an ash-gray colour, with 
minute specks of black sand, thus somewhat resembling 
Tolcanic ashes. Captain Dangeifield observed, at a depth 
«f thirty feet, in a* so-called tufaceous mass, in the eoorse 
of the Ncrbudda near to the dty of Mhysir, bricks and 
^arge earthen vessels, said to have belonged to the ancient 
«ifty of Mhysir, destroyed by the catastrophe of Ougein. U, 
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on more carefal examination, it shall bo proved that tho 
earthy matter covering the ancient city of Ougein, and the 
beds of tttfii-like deposite on the banks of the JNerbudda, and 
in many other parts of Malwah and Baghur, agree in char- 
acters with the matters that cover Pompeii and Hercula- 
nenm, dec, yre shall be entitled to infer that the Hindoo 
** shower of ashes" proceeded from some volcano or voIca> 
noes, the remains of which may still be found in India. 

6. EARTHQUAKES. 

The mountains, hills, valleys, and littoral plains of India 
are sometimes agitated by subterranean concussions or 
earthquakes ; but these tremblings and heavings of the solid 
mass of the country are not so frequent in India as in many 
other regions. Earthquakes are recorded as having occur- 
red in the course of the Ganges in 1665, 1762, and in 1800^ 
In 1803 an earthquake in the course of the Ganges occa^ 
aioned great disasters, particularly at Barahat. But these 
agitations of the ground are not confmed to the middle and 
lower parts of the course of this river, for Captain fiodgr 
son experienced an earthquake near to its sources. Ho 
says, " We lay down to rest ; but between ten and eleven 
o'clock were awakened by the rocking of the ground, and 
on running out we saw the effects of an earthquake, and 
the dreadful situation in which we were placed, in the midst 
of masses of rock, some of them more than 100 feet in di- 
ameter, and which Iiad fallen from the clifls above us, prob- 
ably brought down by some former earthquake. The scene- 
around us, shown in all its dangers by the bright moon- 
light, was indeed very awfiil. On the second shock, rocks: 
were hurled in every direction from the peaks around to the 
bed of the river, with a hideous noise not to be described, 
and never to be forgotten. After the crash caused by the 
falls near us had ceased, we could still hear the terrible 
sounds of heavy falls in the more distant recesses of the- 
mountains. We looked up with dismay at the cliffs over- , 
head, expecting that the next shock would detach some- 
luins from them : had they fallen we could not have es^ 
caped, as the fragments from the summits would have tum- 
bled over our heads, and we should have been buried by^ 
those from the middle. Providentially there were no more- 
•hodu that night. This earthquake was felt in all part9 
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of the moimtaiiu, as weUas intfaeplauiB of the nortlHWavt 
prornices of HindosUm." 

On the 16th Jane, 1619, the western part of In&i wee 
visited hy an earthquake, which spread desolation and panie 
6yer a vast extent of coontry. It was felt from Bombay to 
beyond the tropic of Cancer ; bat the centre of the ehodk 
seems to have been in the province of Catch, which snfieied 
severely. The first and greatest shook took place on the 
1 6th June, a few minutes before seven P. M. The wretched 
inhabitants of Bhopj were seen flying in all directions to es- 
cape from their fefiing habitations. A heavy appaUmg 
noise, the violent nndndatory motion of the groond, tke 
crash of the buildings, and the dismay and tenat whidt 
appeared in every countenance, produced a sensation fear- 
fill beyond description. The shock lasted from two to three 
minutes, in which short period the city of Bhooj was almost 
levelled to the ground. The walls, nom the sandy natuxa 
of the stone, were crumbled into dust ; nearly all the tow- 
ers and gateways were demolished ; and the houses IcEft 
•tending were so shattered as to be uninhabitable. , It vras 
calculated that nearly 2000 persons perished at Bhooj alone» 

The devastation vnis general throughout Cntdi. In other 
quarters its effects appear to have been equally disastroua. 
Thus, from Ahmedabad, the capital of Goxerat, we hove 
the followin|r description : — ** This city is justly celebrated 
ibr its beautifril buildings of stone and other materials, and 
fn the famous shaking minarets, winch were admired by 
everjr stranser. Alas f the devastation caused by tins com- 
motion of the earth is truly lamentable. The proud smm 
of the great mosque erected by Sultan Ahmed, whidi nave 
stood nearly 450 years, have tumbled to the ground within 
a few yards of the spot where they once reared theb heads ! 
Another mosque of elegant structure, which lies to the left 
of the road leading to Shahee Baffh, has shared the same 
late. The magnificent towers which formed the grand en- 
trance into the citadel have been much shaken and cracked 
in several glades. The fort and town of Jelelsheer are re- 
duced to rums. Mtojr of the people killed were already out 
of doors, which is usuaHy considiered a situation of com- 
parative safety. A m^hfriage was about to be celebrated in 
a rich man's femily, and the castes had astemUed from va- 
nmu ^tistant quarters : the shock occurred when thej vfere 
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feasting in the streets, and upwards of 500 of the party 
were smothered in the ruins of the falling houses/' 

The effects of this earthquake were indeed so extensive 
that we cannot afford room for more minute particulars ; but 
we may add some account of the sensatioils felt by individ-^ 
ual sufferers during the continuance of the shocks. In the 
British camp, which was pitched in a plain between the fort. 
and city of Bhooj, the general feeling was an unpleasant 
giddiness of the head and sickness of stomach, from the* 
heaving of the ground ; and during the time the shock 
lasted, some sat down instinctively, and others threw them- 
selves on the ground. Those who were on horseback were 
obliged to dismount ; the earth shook so violently that the 
horses could with difficulty keep their feet ; and the ridexsy 
when upon the ground, were scarcely able to stand. At 
Ahmedabad, " all the disagreeable sensations were experi* 
enced of being tossed in a ship at sea in a swell ; and the 
rocking was so great, that every moment we expected the^ 
earth to open under our feet." One gentleman, writing- 
from Surat, where the earthquake began at twenty minuted 
past seven, says, ** The vibration of the couch I was lying 
on was so great that I was glad to get pff it ; the houses- 
was considerably agitated, — the furniture all in motion ; a. 
small table close to me kept striking the wall, and thei 
lamps swung violently. I ran down stairs, and got out of 
my house as fast as possible. On getting on the outside, T 
found a number of people collected, gazing with astonish- 
ment at my house, which stands alone, and was so violently^ 
agitated that I expected it to fall down. The^firth waa-. 
convulsed under our feet." Another |writes thus fromt 
Baroach : — " Such of the houses as are elevated, and at all' 
loosely built, creaked like the masts and rigging of a ship iiic 
a gale ; the Venetians and window-frames rattlmg violently 
and the buildings threatening immediately to fall ; a con- 
siderable lateral motion was impressed on every thing (hat. 
admitted of it. After this more violent concussion had lasted 
a minute or upwards, it was succeeded by an oscillatory mo- 
tion, of a more equid>le character, which continued foi'morfr 
than a minute and a half, making the whole period of the^ 
convulsion nearer three than two and a half minutes." An. 
intelligent native residing in Iseria gives the following ac-^ 
count : — *< Yesteiday, in the evening* a noise issued fioDk 
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the eaitti like tiie beating of the noibuty and ooetnonad a 
tnmbliiiff of all the people ; it appeared most wondeifui, 
aad depmed ue all of our senses, so that we could not see, 
eweiy Ihing'appearing dark before ns ; a dizziness came upon 
m/uty people, so that they fell down.'* The inhabitants 
of Catch, however, were much relieved from the dread of 
ftuther coimilaionB by the circumstance of a volcano having 
opened on a hill about thirty miles from Bhooj ; and, about 
tan d^rs after the first shock, a loud noise like the discharge 
of cannon was heard at Porebunder. The sound came 
from the east, and was supposed to indicate the buisting^ of 
one or more volcanoes in that direction. The earthquake 
aflEectad in a remarkable degree the eastern and almost de- 
aeitad channel of the Indus, which it refilled and deepened. 
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CHAPTER XI. 

CmuUttUioru best tutted to India — Preservation of Health on 
Shard of Ship and after ArHval — Management after JU" 
turn to Europe. 

AfBS oiost suitable fbr Eecraits for Indian Sknrvlee— Afes at viliiciii Offl- 
oen may be sent oat—Medical Examinatioa of Beeniita— E|4tepBy — 
Small-pox— Cattneoiu Ernptions — 1>]^q)epsia — Caations againflt 
IntempeTanoe— Diet— Exercise— Danger of nsing Herenry— Goat— 
Gravel— GoropleKioos peenliarly dark, and nnaeoally flrtx^— Bbeoma- 
tiam— Mental Derangement— Scroftda— Consumption — Preaerratioa 
of Health on board of Ship, and after Arrival in India— Managamoit 
after Ketom to Eoiope. 

* CONSTITVTIONS BEST SmTBD TO THE CIAUATE OF IITDIA. 

^ CoNaiDBBiiro the numbers 'of all ranks and denomina- 
tions annually required in Ae service of our Indian empire, 
there arises a question of the first importahiie, — *< what de- 
scription of men are best fitted to endure the influence of 
a ciimBte essentially diflerent from that of the mother 
eonntry» and which, though highly favourable for particular 
canstitatiottB, will prove injurious if not fittal to others ?~ 
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'We have often thought that otReen emplojred in etiUfll- 
in^ soldiers for the honourable company did not always suf- 
ficiently consider what is the moet proper period of life to 
. prefer m recruits : for, although a young man of seventeen, 
well-grown and healthy, may, in his own country, eanly 
enough hear the heat of the dog-days, the fatigue of a long 
march, and the pains of hunger and thirst ; yet it does not 
follow that he will be fit for the seme hard service in a hot 
climate. In India the scorching veinds at one season, and 
the damps at others, with the peculiar ills which they never 
fail to bring along with them, are trying enough to the 
most robust and best inured ; how much more so must they 
be to the juvenile and perhaps delicate frame which has not 
attained the vigour of manhood ! During his Ions resi- 
dence in India, the writer frequently saw the injudicious 
practice of too early enlisting for the torrid zone psove 
£ital to striplings, who, had diey been permitted to remain 
but three years longer in Britain, might have grown up into 
hardy men, able to endure the severities and vicissitudes 
of any climate in the world. It is difficult, indeed^ to con- 
ceive a more helpless or miserable being than a raw lad, 
during his first severe indisposition in that country, when 
he begins most sincerely to regret the want of his family 
and mends. The glow of health and the vivacity of 
youth, it is true, are for a time rendered more vivid and 
buoyant by the brilliant sunshine and exhilarating ur of an 
Asiatic dime ; but no sooner do disease and languor assail 
an individual so circumstanced than the fidr illusion van- 
ishes : he looks around, but sees no well-known face to 
cheer him ; he finds himself desolate and abandoned, and 
not rarely sinks into that degree of mental depression 
which is of all states the most likely to aggravate bodily 
complaint. Such is one great evil that arises from enlist- 
ing recruits for Eastern service before their constitutions 
are folly formed ; an evil the extent of which may be judged 
of from its results in a single regiment. Sir George Bal- 
lingall, in his excellent Pnictieal Observations on Fever, 
Dysentery, dec, page 13, mentions, that^ "from an inspec- 
tion of the tables exhibiting an abstract of the register of 
deaths in the second battalion of the Royals, it vrill appear, 
that during the first year of the regiment being in India, 
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OBt of 206 mSenstB 160 were under twenty-five yeam of 
age.** Undisr the age of twenty-one no soldier shodd be 
permitted to proceed to our possessions in the East. 

But as it is injudicious to despatch to a tropical regioii 
recruits who are too young, so there may be an equal im- 
propriety in sending them out at too late a period of life. 
The habits of the animal economy, like other habits once 
finnly established, cannot be easily or safely altered ; none 
of the great organs of the human frame, preparing or cir- 
culating for a length of years, with a certidn energy, a spe- 
cific quantity of any fluids can be suddenly forced to do 
more or less without inducing some degree of variation in 
the constituent parts of suiui fluids, if not producing in 
them a condition actually morbid ; and the same may be 
said of the different smaller glands and emunctories, all of 
which are in some measure affected by a change of climate. 
With the exception of the rapid alteration caused by death 
or acute disease on the human firame, there is none so great 
as that which is brought on by a removal firom a cold to a 
torrid region ; and so far as we are beings adapted by habit 
and constitution to a temperate air, so far is the experiment 
we make in venturing into tropical climes attended with 
danger. Yet, however great the revolution which takes 
place upon reaching a highly-heated atmosphere, so admi- 
rably are we organized, so nobly fitted for all the purposes 
of fife, that, wim the necessary care, and at a proper age, 
comparatively little risk is incurred. No soldier, unless lie 
has been seasoned to a hot climate in other parts of the 
woriS, should be embarked for India after passing the age 
of thirty-six. Even to that age safety can only be promised 
to his majesty*8 regiments, which consist in general of dis- 
ciplined men, who have not to undergo the severe drilling 
to which recruits for the company's service are obliged to 
submit soon after landing, and than which nothing can be 
more tiying to the constitutiMi. We would therefore recom- 
mend that, in enlisting for regiments in India, a preference 
should be given to those between twenty-one and thirty- 
five years M» 

These observations, it must be remembered, only apply 
to those whose condition in life does not admit of their pro- 
ffuring the comforts and indulgences which the m<»e afflu- 
ent can command. Private soldiers, not many days after 
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bndm;, an oftea in time of war under the neoctsity of 
maidiing from morning till night, at a season when perhaps 
the thennometer is as ni^ as 90° or 90° in the shade at 
noon ; sleeping^ moreover, on the damp ground, and rising 
hatf^refredied to toil on through an unhealthy district, — 
.peichanoe to encounter the enemy. At all times, however, 
wiien their armies are not in the field, and when stem ne- 
cessity does not demand the imposition of such hardships, 
the different ffovemments of India invariably evince the most 
humane consideration for young soldiers on their first arrival. 
It is to be observed, also, that the king's and company's 
officers, and the civil servants, feel few of the inconve- 
niences just mentioned, because their circumstances procure 
exemption from them. Carried about in palanquins, during 
the hot hours, for the first few months they- are in the 
country, exposed neither to great fatigue nor to the noxious 
night-dews, they become gradually habituated to the fervid 
atmosphere, and in due time are able to endure all weathers. 
With such advantages, accordingly, these gentlemen might 
safely venture to India at an earUer age ; nineteen would 
not be premature. To engage them so soon in active duties 
might, indeed, entail upon them the disadvantage of an im- 
perfect education, which is a consideration of great import- 
ance ; but it is merely in regard to the ability of the bodily 
frame to encounter the inconveniences of climate that we 
■peak in this place. As those of a superior rank, then, 
may without hazard proceed to the £ast sooner than people 
of inferior stations, they may, for similar reasons, with 
gaeater safety visit Asia at a more advanced age. In proof 
of this we have only to refer to our governors, judges, and 
commanders-in-chiei^ many of whom were in the decUne 
of life before they stepped on Indian soil, and who, without 
having previously been in the torrid zone, enjoyed excellent 
health and spirits in a country which to them was like a 
new world. 

We shall now proceed to a few observations regarding 
tiie description of men, in point of natural constitution best 
fitted fer the service in question. Taking it for granted 
that the recruits are in the first place exammed in the usual 
way, in order to ascertain their ability to perform all mus- 
cular motions, we should think it advisable, considering the 
nature of the country for which they are destined, t^at par- 
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ticulor attention should be paid to them in other respects. 
Any one who has accurately scrutinized the different appear- 
ances of sound health and latent disease can readily distin- 
guish the eligible recruit. A vivid colour, animated look, 
firm step and voice, dean tongue, and inoffensive breath, 
with what is commonly called the white of the eye clear, 
and without the slightest yellow tinge, are in general very 
sufficient proofii of good digestion and well-performed vis- 
ceral secretions ;* and these, with the other requisites, may 
with propriety entitle the possessor to a passport to the 
plains of Ifindostan. On the other hand, young men 
who seem sluggish, sallow, with rather tumid bellies, and 
somewhat bloated countenances, whose movements are lan- 
guid, and the white of whose eyes has a yellowish or 
suffused appearance, though they be ever so well grown, 
ought to meet with a decided rejection ; for in them thero 
certainly lurks tbe seed of future disease, which will not 
be slow to show itself if ever they are exposed to ardent 
heat in a tropical country. A disposition to hepatic de- 
rangement, and consequent visceral obstruction, may not 
unfrequently be discovered early in life, and should never fail 
to excite a due caution in the medical officers who examine 
recruits for our army in the East. By rigid observance of 
these particulars, not only might our European force in that 
quarter be rendered more certainly healthy, but many fine 
fellows be kept at home for the defence of the parent state, 
who would fall victims in another climate to maladies which 
their peculiar constitutions are not fitted to withstand. 

In making the foregoing remarks, the writer chiefly had 
in view the troops of that service to which for many years 
he had the honour to belong. They are equally applicable, 
however, to his majesty's regiments, as may be seen by 
turning to the valuable publication above mentioned, in 
which Sir George Ballingall expresses regret on account 
of the error so Sequently committed of sdecting boys for 
the king's service in the East Indies. But we should be in- 
clined to go farther, and, influenced by feelings of humanity 
as well as by a just regard for the public purse, suggest, 
that when whole corps are ordered to any part of our Indian 
dominions, they should previously undergo the most minuta 

* Mselars on ibe Bile, p. 19fr-20<. 
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examination, and that healthy men should be substituted 
fox all such as, from their habit of body or otherwise, seem 
likely to suffer from a hot climate. 

The impropriety of sending to India men who are subject 
to epilepsy must be obvious, when it is considered how great 
are the languor and exhaustion which but too frequently 
oppress even the healthiest within the tropics ; and which 
never fail to prove more or less injurious, by increasing the 
mobility of the nervous system. Nay, the almost constant 
irritation, from the feeling of heat alone, independently of 
its other effects, we conceive to be no trifling source of mis^ 
chief to those who are subject to attacks of this malady. 

No man should be allowed to enlist for any of our Eastern 
settlements who has not been vaccinated or had the smaU^ 
pox ; for this disorder, if caught naturally in India, is often 
of the confluent kind, and proves most destructive. 

Such individuals as suffer from cutaneous eruptions, of 
whatever description, are most unfit for service in India. 
In a climate where the skin has so much to do, it is abso- 
lutely necessary that its condition be healthy, so as to trans- 
mit the perspiration with the greatest possible facility, — a 
principle, it is true, which will hold good in eVery part of 
the world, but which is particularly applicable to the torrid 
zone, where a free exudation, to afford, relief during the ex- 
cessive heat, is almost as indispensable as the secretion of 
* urine itself. But it is not in this way alone that the cuticu- 
lar discharge proves salutary in tropical countries : it ap- 
pears to be powerfully preventive against various com- 
plaints. Thus, it has been repeatedly remarked that such 
young men as had suffered from dyspqysiava. England found 
their health much improved on coming to the Uoromandel 
coast, — a fact which could be accounted for in no other way 
than by the almost continual moistness on the surface of the 
body there experienced ; for it is an observation well estab- 
lished, that in using Exercise as a remedy in cases of bad di-' 
gestion in Europe, little benefit is derived from it when not 
employed to such an amount as to bring on a degree of sweat- 
ing. All extremes, however, are injurious. Should per- 
epinition be excessive, or allowed too often to take place, 
languor and general weakness in the first passages will en- 
sue, with that most certain of all consequences of violent 
perspjxatioiu^ canMttp^Uivn;. mach enide matter being thus 
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pent 11]^ aiid the bite ob0fcroet«d m ill natunl caa^ 
the ducts, heatinff and ultimately inflaming various ozgan% 
the sound state of which is essential to any thing like healtii 
or comfort in the £a«tem worUL 

We have said that, generally ^pcadung, the cUmale of ooz 
Asiatic dominions is far from hostile to the d^vpeptie. It 
is still less so if they are at the some time caotiotts with 
regazd to diet. Even the most robust frequently find their 
stomachs weakened by want of due attention to their mode 
of living ; what then most the delicate hazaxd fay the same 
inadvertency ! It must be omfeseed, also, that at the tables 
of the affluent and luxurious there are many tcmptatioiM 
to excess, especially for new comers. Cextain miztorea of 
food cannot be made without danger of bringing en indi^ 
gestion ;* hence follows a badly-prepaied chyle^ which, will 
not only prove detrimental by insufficiently nourishing the 
body, but sow the seeds of diiferent chronic ^scaders. 
Thus it is that we see at our various watering-]^aceB in 
Britain hundreds of martyrs to gout, gravel, sA rheums 
tism, many of them reaping the fruits of years of irregnlarily, 
-—men, too, not unusually at a time of life when, with os&r 
naiy prudence, they might have ensured the enjoymoit of 
perfect health. ^* How does it happen,'* said an intelUgent 
Frenchman omse to the writer of this article, '* that such 
numbers of you English become infinn so early in life?'* 
A full r^Iy was not called for, as the foreigner, bemg a' 
person of great penetration, probably guessed the real cause 
with sufficient accuracy, and only put the question byway 
of insinuating in the most delicate way the greater tern* 
perance of hu own countrymen. Soldieis in India have it 
not much in their power to err either with regard to quantity 
or quality of food, as, happily for them, their mess regulap 
tions fix all those matters. The consequence is, that among 
them dyspepsia is not of frequent occurrence,, their mala- 
dies arising chiefly from exposure to aident heat, the abuse 
of spirituous liquors, and debauchery of other kinds* 

This is no place to treat medically of indigestion ; yet it 
may not be amiss to warn all young Eastern adventursis 
who wish to avoid it, that they will do wisely to live on the 

^ For example, the writer has known many peraons who could nor tak» 
a siogic ^lam of Madeira wine, at the arnne meal with enrry or mU^sfr* 
ilBte wiOHnt bringiDff en teanboim IQ (to eoBSfrOC fear lioeia. 



CAVTIOHS AOAINST nfTBUPBEANCE. 265 

plaiiieBt food, whicli shooid be vfeU dene ; to dine, if pos* 
sible, on one dish, or two dishes at most ; not to take more 
tfian two meak in the day, the second certainty not sooner 
than six hours after the first ; not to be afraid of blaek tea, 
which in moderation is viftnaily stomachic ; to masticaite 
snffieiently, so as not to entail on the stmnadi a duty which 
does not belong to it ; to shim cmde Tefletables or finiits ; 
to prefer that liqnor (sparingly used) which is least apt to 
piodace acidity, each as Cape Kadeiia* of the best quality, 
sherry, or weak brandy and water ; not to expose them- 
B^es to great heat more than dnty requires ; to sleep with 
the head Mgh ; to take caie that the bowels are kept regularly 
open ;t and if their situation renders it convenient, to use 
tquUationt in the cool of the morning ; in a word, always 
to manage themselves, according to tlw best of their means, 
with a view to eschew, if possible, thooe disorders, whether 
hepatic or otherwise, lor the removal of which mercury is 
usually employed. The frequeirt or indiscriminate use of 
that medicine is the ruin of many 6ne constitutions ; and 
in Hindostan, when enq»loyed by injudicious men (and es* 
peeially those latdy arrived trom Europe, who have been 
informed that in India mercury will do every thing), is ten- 
fold more destructive than the sword itself. 

What the gouty j or those liable to become so, have either 
to dread or to hope from the climate of the East, comes 
niext to be considered. It has been remaiked, that some 

* This wine is not in good rqmte on acconnt of a great deal of vile 
stnff being sold under tbe name ; bnt tbe writer can declare that he has 
Inown more dyspeptic people benefited by using in moderation Cmpe 
Madeira of tbe flnt qnality (which ean be had in Loodon from those who 
deal in no other wines), than by any medicine whatever. But it is cheap, 
— a sufficient reason in our good country for its being condemned. 

t After what has been already noticed of the ndachief done by neg- 
leetiiw constipation, it is scarcely necessary to say more ; bnt this must 
be adMd, that the writer never yet knew a bad case of liYer or dysentery 
in India that had not been preceded by costiveness. The pill whieh he 
Iband most usefhl for Ireeping the bowels open is the oommoa eompound 
Coloeyntk piU,— it never sickens the atomaoh nor giipea. Four grains 
of this will usoally be found sttfilcient, taken at bedtime^ to assist nature.. 
Double the dose will generally open the bowels fteely. 

t Of all modes of exercise the most conducive fo health in India is 
riding en kondpoek ; by soft trotting there is a gentle impolse given ta 
the ingtsta, downtnurda, as well as to the bile, Ac.; and a tone and 
energy produced throughout the whole dirculation. So mnich cannot be 
said for hard gallcqiing, which, in a torrid region, often over-agitates, and 
never ftils to be injurioos in what art called mKvotu habits. 
Vol. III.— Z 
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nations an less lubject to this malady than others. Plmj- 
speaks of it as of more frequent occurrence in Italy in his 
tone than it was in former ages ;* and he believed it to be 
of foreign origin, from the circumstance of there being no 
Latm name for it. The disease is very, rare in China, and 
is said to be little known in some parts of Germany. In 
Arabia it is seldom met with ; but this does not appear to be 
the case in Persia, where, among those who do not adhere 
strictly to the rules of temperance prescribed in the Koran, 
it is by no means uncommon. We have never known more 
than one Hindoo who suffered from the gout The Moham- 
medans are not so fortunate in this respect ; nor caa they 
expect to be so, for they are often indolent, live freely, and 
do not abstain from many of the good things of this world 
which it is in their power to enjoy. From the data before 
us, therefore, we may^condude that the climate of our 
Asiatic territories does not encourage this disorder. Eu- 
ropeans subject to.it have for the most part long intervals 
between the fits ; uid when these do come on, they are gene- 
rally slight. What may be the positive cans&of this mild- 
ness or infrequent of the disease in a hot climate it is 
difficult to determine ; but as India proves advantaffeous to 
the dyspeptic, it may be equally so to t^e gouty, seeug that 
those are constantly the neatest martyrs to it who suffer 
most from indigestion. If digestiq^ be well performed, a 
wholesome chyfe is ultimately produced. But jf the chyme, 
from which the chyle is in the first instance separated, has 
been rendered corrupt by repletion or heterogeneous mix- 
tures in the stomach, heartburn ensues, which is character- 
ized by an add of a peculiar nature, — and this we conceive 
to bf the prime agent in bringing on both gout and gravel. 
Br. Wollaston has demonstrated, that the concretions formed 
,in the joints of gouty persons are composed of an animal 
acid, termed the uric or litkie acid, together with soda. 
Such concretions are no doubt hastened by firequent indiges- 
tions ; and certainly the disposition to their formation is 
increased ^th advancing years and an over-indulgence in 
feimented liquors. Hereditary Hit will assail us in spite of 
our greatest care : those, however, who have such calamities 
in prospect ought not to despair, but to hold in remembrance^ 

* Hist. Kat. lib. xzvt esp. 10. 
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tbat u these maladies must have had a c<»iimeiieeiiient in 
the family, occasioned most likely by impradence, so they 
may ha^e a termination — the reward of persevering modera- 
tion. A residence in India may also be considered favour- 
able to the gouty on account of the free perspiration there 
experienced, wMch, there is ground to believe, carries off 
much peccant acid matter. 

We have had occasion to attend both Hindoos and Mus- 
sulmans suffering from gravel or stone, but cannot say that 
these are maladies ofcommon occurrence in Hindostan. As 
for confirmed stone in a European habit, the writer never 
saw a case of it. But the affinity between gout and gravel 
being unquestionable, so it often happens that nephritic 
calculi are a sequel to gout, when it has assumed a chronic 
form ; and we find, accordingly, that the children of gouty 
parents are often hereditarily disposed to both disorders, — 
some having a gouty, and others a nephritic, affection. The 
use of hard water has been supposed by Dr. Lister to be a 
powerful cause of gravel ; other physicians, again, ascribe 
more mischief to acid food. Were the latter a serious source 
of the affection, we should see the Indians suffer more from 
it than th^ do, for they use limes, tamarinds, dec. very 
liberally. While, however, we cannot beheve that the nat- 
ural acid found in fruits or potherbs induces the complaint 
in question, we would ascribe that effect to the morbid acid 
produced in the first passages by indigestion. But perhaps 
no stronger argument can be adduced to prove that a hot 
climate is beneficial in gravelish complaints, than what we 
find recommended by Dr. John Mason Good,* who says, that 
whatever tends to promote a determination to the akin will 
be serviceable in such aliments, " for the skin itself becomes 
in this case an outlet for a discharge of a redundancy of 

acid."t 

It has occasionally become a subject of discussion whe- 
ther the climate of India is better suited to those of dark or 
fair complexions : but this does not appear to be a matter 
of great importance, as the tropics, vrith proper care, will be 

{ * Study of Medicine, toI. v. p. 023, AM. 

t Several of the delicious fhiite of India contain little or no acidity ; 
■ucli a« tlie custard apple (annona equamoea), piantain (mnsa paradiaia- 
ea), buUoeVs heart (annona reticulata), dec., and which, consequently, 
may be used by those who have the most delicate difestioB. 
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iMiad to agne well with either ; still we most reiiuik» that 
Aere is a sort of extreme fairness, acc(«ipanied with white 
h«r, and Terj light-ooloiired gray eyes, approaching to those 
of the Albinos, which is far mim desirable in hot coontiies. 
Indi^idiials so distinguished not onl^ soiTer much in their 
flight from the glare of bright snnshme, but, being often of 
lax fibres, fall into those disorders to which such a frame of 
body is subject, and invBriably get scorched on exposure to 
a heat from which others suffer no injury. This remark 
most be understood to apply, not to what is commonly called 
flimply frir complexion, but to that almost unnatural white- 
nesfl of hair and skin which we sometimes see. There is 
abo a degree of dark complexion, which we should not select 
fnr India, namely, that which is often accompanied with 
torpor of the bowels, languid circulation, dark-coloured 
fisces, grave manner, ftill bladL eyes, and not rarely a pe- 
culiar attachment to abstruse studies, — ^in fact, that class 
of appearances by which the melancholic temperament is 
chiefly characterized. To young men of this complexion 
we should say that India is prejudicial, as the natural or 
habitual morbid torpor would be increased by the wasting 
influence of great exudation, — sobriety of manner passing 
gradually into a lore of seclusion, — dyspepsia putting on 
•ome of the distressing features of hypochondriasis, — and 
intellects fireqnently of the noblest and most generous cast, 
though in their reasoning fecultjr unimpaired, losiDg much 
of that manly energy which once constituted their principal 
chann. Upon the whole, complexions neither unusually 
dark nor peculiarly fair are beet adapted to the East. But, 
after aB, as already hinted, this is a matter not worthy of 
much consideration ; and we know that the Romans of old 
said, ** Ntmhtm ne crede eolori.'" Much more essential for 
India are, a perfect frame, a cheerful disposition, and good 
dimtion. 

jFot the rheumatic the warm climate of Asia is favourable 
witti common prudence ; but this, thocigh absolutely neces- 
•ary, is, we are sorry to add, not always exercised ; for, to 
avoid the nearly suffocating heat of close nights, Europeans 
are too often tempted to Hsleep altogether aw Jme^ or, which 
IS worse, behind wetted tattles ; and they suffer accord- 
ingly : iat these practices, as every mescal officer who has 
been in India can attest, are two of the most undoubted 
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sources, not only of rheumatisra, but of fever and pals7» 
among his majesty's and the company's troops. 

' It is, we should imagine, scarcely necessary to observe 
how baneliil the climate of the East is for those who have 
any tendency to mental derangement. Perhaps no cause 
ha^ excited complaints of this nature oflener than inordinate 
heat. This is particularly noticed by Pinel, in his admirable 
work on insanity. Cox, an English writer on the same 
disease, and Dr. Amot, have fully verified the correctness 
of the distinguished Frenchman's assertion ; and we feel 
concerned to say that we witnessed too many deplorable 
instances of madness among the troops on the Coromandel 
coast to have any doubts on the subject. It may be further 
remarked, that the operation of great heat is, in this instance, 
increased tenfold by a frequent use of mercurial medicines^ 
which are, in our humble opinion, little short of a poison in 
those maladies commonly termed nervous. 

But, perhaps, of all disorders, that to which the climate 
of India proves most ungenial is scrofula* No young man 
with an hereditary tendency to this complaint should on any 
account be sent to India, where we have never known one 
individual with the malady in his habit who enjoyed tolerable 
health for ten months together. Soldiers so tainted are 
fit for nothing but lumbermg up an hospital ; and, for the 
most part, after lingering a few years, buraens to themselves 
and tp their regiments, Uiey fall a prey to the most frightful 
and ravaging ulcers. How this baneful efiect of a hot 
climate upon persons so unfortunately predisposed is to be 
accounted for it may be difficult to say, as the state of dark- 
ness in which we have so long wandered, regarding the 
proximate cause of affections of this nature, leaves us little 
more than a conjecture. One thing is certain, that^ as laxity 
of the solids and a general deficiency of bodily vigour are 
known to be the constant concomitants of the complaint, 
such a condition will be greatly increased by extreme heat, 

, which enervates in no common degree. 

As to the benefit or bad consequences of a residence in 
India to such as have a predisposition to ccnsumption^ aiv 
opinion cannot be given with too much caution ; as/ar as 
enlisting recruits for our foreign dominions goes, it is cer- 
tainly wise to take no person whatever of doubtful tttanina. 
It is an ascertained fact, that althongh the malady in qaes* 

Z2 
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tion if to be ih«t with in Hindostan among the natives, it 19 
not neuly to conunon as in Eorope. We have all seen the 
good done by a speedy removal to milder air vrhen thu dis- 
order first threatens ; and indeed a change of place,* of 
whatever natore, would seem to have a baj^y effect. In 
preventing the suppoiation of tubercles, thereibne, the wann 
clime of Asia, We should say, might be safely recommended 
to such, for instance, as have simply a disposition to disease 
of the lungs, but on whom the enemy has as yet made no 
direct attack. More especially the ezpenment n^ght be 
attended with advantage to those who are not under uie ne- 
cessity of undergoing uie hardships which the poorer advm- 
torer must encounter in the torrid zone. On the other hand, 
when the disorder has once made a fatal breach in the lungs, 
the decay and weakness are greatly hastened by the enep> 
vating influence of excessive heat, — and death soon ends 
the scene. Where the greatest risk lies, then, we shall not 

Eretend to decide ; with such facts before them, parents may 
e enabled to make up their own minds. 
To conclude fStaa part of the subject, we beg it may net 
be imagined that the observations here advanced convey 
even the slishtest censure on those liberal and able men who 
direct the affairs of our Asiatic possessions. The prosperity 
of that great branch of our foreign empire proves the justice 
and humanity with which it is governed. The fortunate 
termination of our Eastern wars, uid of our other difficulties 
in that quarter, at a period too when Europe trembled under 
the scourge of the second Attila, and down to these li|ter 
times, sufficiently testify the talent virith which affairs have 
been conducted. Nor can the smallest blame attach to the 
authority which now presides over the medical department 
immediately connected with the passing of recruits for In- 
dia. Zeal and assiduity are here as conspicuous as private 
character is benevolent and estimable. In the mother coun- 
try the evil consequences were not seen, and could only be 
remedied by representations from the distant territory in 
which they were felt, — ^representations which, if we may 
judge from the result, must have been as strongly urged as 
they were speedily attended to. 

* I have known wreral pensom with ths SQjsds of consoiaptioa in dialr 
name, who, by tV«quent chsogv of climate, effectually succeeded in aveit- 
ing the calamity. 
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PEf SKBTATIOK OF HIALTH ON BOAtO OF SHIP, AND 
AFTER ABRITAL IN INDIA. 

It maj, we think, be safely said, that, generally speaking, 

Toung men are healthy on board of ship during their way to 
ndia,-^artly owing to the great care in supplying |«roper 
food, and partly to their not being exposed to the vicissitudes 
of weather or intemperate living. The chief inconvenience 
experienced is constipation, am this is occasioned in two 
ways,*— the want of the same quantity of vegetable aliment 
as on shore, and the increased perspiration, the natural 
consequence of entering the warmer latitudes. Young men 
are veiy apt to treat this complaint lightly. Suffering for 
days together little or no uneasiness, they pay no legtad to 
it till incalculable mischief is done. If no medical officer is 
in inmiediate charse of the recruits going to India, it ought 
to be the duty of Uie surgeon of the ship, not simply to pre- 
flcribe for those who request it, but daily to see every youiig 
man on hoards and to acquaint himself with the actual state of 
each. In this way, and in this way alone, can disease be 
arrested in its commencement, and many bad consequences 
avoided. It should also be the care of the medical <^cer to 
see that the youths are kept perfectly dean by frequent bath- 
ings in salt water, so that there may be no obstruction to 
free perspiration, on which, we repeat, so much depends, 
while approechhig or on reaching the torrid regions. There 
need haidly be urged here the necessity of exercise to main- 
tain good health. In crowded ships it is sometimes difficult 
to obtain this. One of the easiest and, perhaps, one of the 
best modes is to get the young soldiers to assist the sailors 
in performing such naval duties on deck as they can execute, 
— exercise being taken at hours when there is least chance 
of injurious consequences from the heat. 

Most of these cautions vnli apply to the treatment of 
young soldiers on their first reaching the Indian continent, 
with the following additional hints : — ^The strictest rules 
ought to be enforced regarding the use of fruits, vegetable 
diet, and spirituous liquors. The two first, if partwen of 
injudiciously by the new comers, are a certain source of evil ; 
indulgence in the last is a nevei^nding bane to both old and 
young. Exposure to the heat of the sun iQust be avoided 
as much as circumstances will permit, as it is a powerfiil 
exciting c^use of disease. On this account it is safest to 
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t«ach the militaiy exercise in the cool of the mominf , or 
in the evening. Above alt thin^ sleeping in the open air 
if to be shunned, as nothing is more pemicious than heavy 
cold dews falling on a frame relaxed by the heat of abom- 
ing sun. 

MANAOKmNT AFTER KBTURN TO EUROPE. 

If a great change takes place in the human firame on first 
entering the warm latitudes, a great corresponding change 
most also be occasioned by returning to the temperate clime. 
If individuals thus restored to their native shores have not 
already put on flannel clothing, they should lose no time m 
doing so, making the shirt-sleeves come doum as far as the- 
wrist. Great attention must be paid to the state of the 
bowels, by the use, when necessary, of some gentle aperient. 
The diet should be regular, avoiding as much as possible 
injurious mixtures ; in fact, dining when it can be done 
cm one, or at most two dishes. With regard to wine, sherry 
and the best kind of Cape Madeira are perhaps the safest, 
as they contain little or no acidity ; but even these must be 
used moderately. No suppers should be taken. Nothing, 
we can say with the most perfect certainty, conduces more 
to preserve the health of old Indians than gentle exercise oh 
horseback. These remarks, it must be remembered, apply 
merely to those who come home free from any particular 
bodily ailment ; those who suffer from peculiar auctions 
will of course make application to some professional man 
who has been long enough in India to acquaint himself with 
the maladies of that country, and long enough returned to 
have judiciously remarked the effects of a change of climate 
on the constitution. From misapprehension in such cases 
on the part of inexperienced physicians, many an unfor* 
tunate is sent to Cheltenham, or Bath, or Harrowgate, who 
would have derived much more benefit from a very different 
treatment under the salutary and natural influence of hia 
own native climate. We should not advise in every case to 
abstain from those valuable waters ; but, it is certain, a very 
nice discrimination is required to ascertain when they are 
necessary ; and, further, we must regret that no such ap- 
pointment has ever yet been made by the honourable com- 
pany as that of a medical ofiicer of experience in both coun- 
tries (India and England), who could at once be a i^ysictap* 
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a guide, and a friend to sick officers on theit Tetnm to their 
native land, often with incomes not well suited to aflfbid 
many fees, and otherwise unacquainted wit^ the most proper 
eouTse for ensuring comfort in a country which, though their 
«wii, has become strange to them. 



CHAPTER Xn. 

Spasmodic Cholera. 



ajwmifinmm^VmnaBM mat llahte to thi. IMw* PrMiapiMlnj Cireom- 

tinriw Tretfrneat—PrecaQtioog necessary to prarent its Attaeks— 
Symptoms and Treatment of the Disease in Britain. 

In a preceding part of the work* has been given a brief 
histoiy of the progress of this malady, which for a series of 
years has committed such devastation in India and other 
£astem countries. It claims notice here, not only as one 
of the diseases incident to India, but because it has extended 
from the climes where it ori^ated to the continent of Eu- 
rope, spreading its rava^s throughout the British islands, 
and exciting an intense interest for beyond what it would 
have done asd we only continued to hear of its effects in a 
distant land. -A short view of its nature and treatment 
becomes, therefore, doubly necessary. 

Cholera often comes on suddenly, and generally without 
any previous warning, — most commoidy cforing the niffht 
or towards moming ; occanonaUy, however, it is preceded 
for some days by a slight diarrhoea. The patient complains 
of a feeling of anxiety or uneasiness at the pit of the stomach ; 
this changes into a sensation of heat and pain. To these 
symptoms succeed sickness, giddiness, ringing in the ears, 
witn vomiting and purging, and great prostration of strength. 
The evacuations at fint consiift of the common contents of 
the stomach and bowels, but afterward of a thin muddy 
fluid resembling rice or barley water unmixed with any trace 
of bile ; and this latter circumstance forms a distinguishing 

♦ Vol. U. p. lW-195. 
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fflatoie of the diseaae. There is a sadden sinking^ the 
pulae, a diminution of the heat of the body, a paUoi of the 
countenance, suppreMion of the urinaiy discharge, and oc- 
casional cramps in the limbs. As the malady advances,, 
the cramps and spasms increase in violence and firequency^ 
and the vomiting and purging are severe. The skin be- 
comes deadly coQ ; it is covered with a clammy moisture, 
and is of a bluish colour about the face ; the extremities are 
shrivelled, and the nails of the fingers of a purple hue. 
The countenance is ghastly, and expressive of great anxiety. 
The eyes are sunk m their sockets, and surrounded by a 
dariL livid circle : there is a distressing thirst, with bummg 
heat and pain in the region of the stomach. If blood be 
drawn firom a vein, it is of an unusually dark colour and 
thick consistence. Debility increases rapidly, — the patient 
lies in a state of helpless exhaustion, — the spasms and vomit- 
ing cease, — the breathing is oppressed or scarcely peicep- 
tiUe, — and under these unfavourable symptoms death closes 
the scene, in many cases in the course of six or twelve 
hours, generally within eighteen or twenty, from the com- 
mencement of Uie attack. Under all these bodily sufferings 
the mind remains collected and sensible to the last. 

A favourable issue of the case i^ denoted by the pulse 
rising in strength, a return of heat to the surface, an incli- 
nation to natural sleep, and a dinunution or cessation of 
vomiting, purging, and spasms, with the usual appearance 
of bile m the excretions. Among the natives, m whom, 
there is little tendency to inflammatory disease, the recovery 
is speedy and perfect, no symptoms of the attack remtdning 
after the lapse of a few days ; but in Europeans, in whom, 
there is a much greater propensity to inflammation, the 
recovery from cholera is by no means so rapid and complete ; 
aflTections of the intestines,' the brain, liver, or stomach, are 
often found to supervene. 

In India, persons exposed to great bodily fatigue, con- 
fined to poor and scanty fare, or leading irregular lives, were 
usually the victims of this dreadfiil disease. The Euro- 
peans were comparatively less Subject to it than the natives ; 
and the higher classes of the latter were more exempted 
firom its effects than the lower. Females suffered more 
rarely than inen, and children in a less degree than either. 
Of ad) Ihe circumstances predispodng to an attack, great 
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' fatigue of travelling and hard labour in the open air were 
found the most powerful ; and thus troops on a march, and 
people whose occupations exposed them to the weather, as 
lK>atmen, fishermen, husbandmen, gardeners, grass-cutters, 
vrashermen, palanquip-bearers, were e:i^tremely subject to 
the disease. All derangements of the stomach and bowels, 
as vomiting or purging, whether occurring naturally or 
produced by purgative medicines, more particularly by 
Epsom salts, had a tendency to bring on the disease. It 
was found that a person who had completely recovered 
from cholera was rarely seized a second time,* although a 
few relapses were occasionally recorded. 

When the disease first makes its appearance in a town 
or camp, a few solitary cases occur ; these gradually in- 
crease in number for the first week or ten days, till at last 
the malady spreads in every direction. For a fortnight or 
three weeks it rages to a frightful extent, and then as rapidly 
declines, shifting its seat to some other district, where it 
commits similar devastation. In this manner it spread over 
India ; and, in a way strictly analogous, it has pursued its 
tleadly progress over the continent of Europe. 

In the treatment of a malady which makes such rapid 
inroads on the vital powers, prompt and decisive means are 
especially requisite. The most approved practice, and that 
which seems to have been genertdly followed by the medi- 
cal men in various parts of Indiaf with the greatest success, 
is as follows : — In the first stage of the disease, before ex- 
treme debility and exhaustion came on, blood-letting was 
•occasionally had recourse to.t This was followed by large 
-doses of calomel and opium, or laudanum mixed with brandy 
nnd spices, or oil of peppermint. The hot bath, of a high 
temperature, was also used, together with friction of the 
whole body, sinapisms, blisters, 6cc. If the disease had 
proceeded to the second stage, termed collapse, blood-letting 
was of no avail, and, inde^, firom the feeble or abnost ex- 
^BCt circulation, was impracticable. . Stimulating cordials,, 
dry heat applied to the body by means of hot air-bath^, hot 
bran, or sand, hot bottles of water, and frictions unremit- 
iiDgly employed, are the means recommended. Hazts- 

* Mr. Jameton, Ben^I Reports. 

t Bontay, M■d^u^ and Bengal Reports. 

i Mr 8MCl%«xeeU«nt Eemarksproflxed to MadrMBefMik 
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hMBf fttlMiy and nvioiu antispasBiodks were alao £nety 
«aipk»y«d ; and castor oil and magnesia were tabstitated 
1»y aome practitioners f<Mr calomeL Cold liquids, though 
eegeriy dedved, were prohibited ; but tepid mncilag^uNis 
drinks and sli|{fatly acidulated fluids were given at inierfaU.* 

* W9 rabjoin tte (bllowinf directioiis slid redpes flnr tlio cvrB of 
dwlera, ft«B tks Madiw Eepoit :— 
*'OivetlwpBtaent«iS0oas8poMiblethednii|^tpreserilMd that: . 
Tineiora of opittm, one dradiiB ; 

Balplraric etber, one dracbm ; 

Brandy or amck, hait aaoiiiice ;. 

Wttor, OBO ooneo.— Mix. 
If tbii be Tomitedf let it be repeated every tiaie, in ten minntes after tb» 
TooUting. In balf an boor after the Tomiting baa eeaaed, giro a boliw 
ortbMdeeeriptiaa:— 

Calomeli twelve grains ; ~ 

Canqibor, Ibree gnina ; 

Opium, one pain ; 

Oil of peppermint, two drops.— Vane IstD a bolm 
If tbto betas bo voMitad, it mast be r^nated in a similar namiar, cadi 
time balf an boor after tlie vomiting lias ceaaed. If tbe vomii^agbe 
violent, give an injection of one drachm and a half of landannm in ionr 
oimees of eonjee-water, and let it be repeated as often as it la rriadsd. 
Half the qoantity of tbia Injeetian sbonld also be adminiatered a|tor 
every Uqnid stool. Wlieiinov<Hniiingoeciiraatall,giveadraii^mi 
bolus of the (bllowing preacription :— 

Tinetwe of opinm, half a draebm; 

finlphnric ettaar, half a draidun ; 

Ipecaeoaaha wine, half an ounce ; 

Water, two ounces.— Mix. 

Cakmiel, twdve grains ; 

Extract of jalap, ftHir grains; 

Oamphor, three grains; 

Opium, one grain ; 

Oil of peppermint, two drops.— Mike into a bohia. 
If tbeae produce no effeet, repeat the draught after every fiotty niButeoL 
Inalleaaea rub the anna add legs with hot sand, and apply a Idiater, or 
ainspisni, over the stomach, prepared as follows :— 

Powdered mustard-seed, half a pound ; 

Ditto capsicum, <me dradun ; 

Ditto ginger, one drachm.- 
Make into a eatulasm, with vinegar, to which add two ounces of oU of 
turpentine. If tae pulse be perceptible at the wrist, take twenty, twenty- 
Ave, or thirty ounces of Mood tKom ihe arm. 

**If the eaae be lingering airi doubtftil after much asedicine has baon 
given, then omit all other medicines, but those prescribed tbua ;— 

Calomel, three grains ; 

Ipecacuanha, two gratea ; 

Aloea, three grsina; 

Opium, balf a grain. 
Make into a pill ; oae lobe takes owy iMor. 

CoBjes water, flMir ounces ; 

Brandy or arrack, tluee dracbnuk-IDl. 
To be taken every boor. 



In many owes the attefck is so vMtenu uid th* pvocnm 
to a £htal teiumatioii so rapid, as to baffle all attsm^ts at 
«fiMiii|r relief. 

From this brief aoconnt of the disease, the precautions 
meoessary to be observed, in order as much as possible to 
suaxd agaimt its attacks, wiU at once suggest themaelves. 
Thus ereiy droomstaaoe which debilitates the system is to 
he csrthify avoided : such as ezoeasive exectkAi, exposwn 
to night-dews or vicissitudes of temperatore, unwholesooie 
^9od,-HBi bad rice, bad water, &c ; irregnkiity of living, — 
ei^ieeiaUy intemperance ; aH damp and anheakhy situations, 
«r crowded pisoes of abode, particuhuly sleeping raait- 
meats. A generoos nourishing diet, with a moderate aiiow- 
ance of wine to those who are haiaituated to this mode of 
irmig, asm reoommended ; while, on the contrary, as Mr^ 
Keimedy justly lemarlu, the person who has unifon^y 
lived on a spare diet, and found it the beet saHed to ius cam- 
stitntion, ought to bewai« of suddenly changing Ins al^ 
slemiotts system. Every extreme and every species of «cy 
cess ^Muld be careftdly goaeded against. 

The pravideiiee of spasmodic cholera on the continent of 
Buiope, and lately to an alarming extent in Great Britain^ 
has enabled prietitaetters who have witnessed the disease 
iioth h&ee eanA m India to identiiy it as the true Asiatic 
dkoiera. IIm lending features of the disease^ as common 
to both bemfispheres, are exactly the same^ Some pecu^ 
liarities, however, of the symptoms as they have manifested 
themselves in Russia and in Britain, it may not beunintex^ 
esting to mention. 

The first or premomtory symptoms, consisting of slight 
bowel complaints, giddiness, and nervous palpitations about 
the heart, prevailing from one to three or more days pre- 
vious to the second stage of die disease, are found to occur 
in a much larger proportion of oases in the Enghsh than in 
the Indian disease. 

The febrile symptoms, or reaction after the state of ool> 
lapse, accompanied by determination to the head, boweti» 
&c., are also more universal and more protracted in the 
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" The patient, if thirsty, is to be fVeqs«iitly soniiied with «eid Mak : 
awtse-ftassfbl «f te{M water, aeidalated wMi lime-jaio* or citiis add. 
or with nitric or sulptarie add, may ft^giveaas sOeB safte fUOiM m» 
quires it." 

Vol. III.— a a 
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British ciMt than thote of India ; and, constqaeniljry in 
the fiiYOUrable caaat the recoveries are much slower. A 
deeper and more general discoloration of the skin, lesem- 
bling a leaden hue, is also more common in the former than 
in the latter. It is found, too, that the majority of the cases 
in Britain consist of females, being in general as two or 
three to one male, and in some as high as six to one. A 
greater proportion of children likewise appear to become 
'victims to the disease in Britain than in India.* 

In the treatment hithezto panned in Britain, great im- 
portance is attached to chedcinff the first or premonitozy 
symptoms ; for this purpose pms, containing one or two 
grains of calomel, with a quarter or one-half grain of opiunit 
are given eveiy hour or two boon ; at the end of five or six 
hoon to be followed by a gentle dose of eastoMiil or mag- 
nesia and rhubarb, in peppermint-water. The opentioa 
of this to be followed by another moderate ornate, comlnned 
with chalk-mixture ; bleeding from the aim is also advised, 
eapecially in those patients where the pulse is full, and 
where there is much pain across the region of the stomach. 

In the state of collapse, or when it is apprehended to be 
coming on, an emetic of a table-spoonful of common salt 
in a glass of tepid water,t or two tea*spoonfols of powder 
of mustard-seed, in the same quantity of water, have been 
used with apparent advantage.^ External heat by means 
of heated plates, hot bags of sand, hot bricks, and even the 
^yplication of cloths dipped in boiling water, is to be unre- 
mittingly employed. The steam of water or spirits of tur- 
pentine, raised to a high temperature, and difiused over the 
whole surface of the body by means of a steam apparatus, 
has been found very efikacious. An enema of two or three 
pounds of very hot water, to which may be added five or nx 
ounces of common sfwdts, is meanwhile to be administered, 
and hot brandy and water, hot beef-tea, or other stimulants, 
are to be given at short intervals. The febrile symptoms 
occurring after this stage are to be treated with local bleed- 
ing>i gentle purgatives, and cool regimen. 
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HINDOO 
ASTRONOMY AND MATHEMATICS. 

/ 

CHAPTER XIII. 

Hindoo Astronomy. 

Origin of Astronomy— OpinioiM of Bailly concerning tbe Antiquity oT 
that Science in India--Striking Coincidenoe between the Indian and 
Arabian Zodiacs— Hindoo Compntation of Time— Periodic Revotutions 
of the Planets— Ttaemy of Eclipses— Fignre of the Earth— Oetermv' 
nation of LaUtndes and Longitudes— Moon's Parallax— CompntatioA 
of Eclipses and of a Solar Year-r Antiquity of the Surya Siddhanf 
and other Astronomical Works— Deficiencies and Errors of the Hindoo 
System 

There are two powerful motives which at all times must 
have acted on the human mind, and instigated man to the 
study of nature ; one is the advantage to be derived from 
such knowledge in procuring the means of existence, — ^the 
other, the desure for knowledge which all men have, and 
some in so eminent a degree as to make its pursuit a prin- 
cipal object of their lives. 

The heavenly bodies are well adapted to call into action 
both these motives ; they would serve the hunter in direct- 
ing his path homewaid from the chase, and the husband- 
man in choosing the proper time for preparing and sowing 
the soil. Their splendour could not be overlooked by the 
most inqurious ; and their courses and the regularity of their 
motions were a fine subject for contemplation to minds of a 
more elevated order. 

The climate of India, and the occupations of mankind m 
the very early ages, were highly favourable to the most sin»- 
ple kind of astronomical olraervations, — ^those made by the 
eye unassisted by any instrument. But they cannot be 
considered as forming a science. The origin of astronomy 
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In a countty miiBt be reckoned firom the time tliat men began 
to leaaon firom a recorded series of observations, and to de- 
duce firom them the laws of the celestial motions. In all 
countries the origin of astronomy goes beyond record, and 
is lost in the darbiess of their early history : hence there is 
a boundless field for ingenious conjecture ; and the astron- 
omy of India has in this way afforded a topic for discnssi<Mi 
which has engaged the attention of the most ^ounent men 
of the last hBtf«entury. 

The Indian astronomy has been the subject of an exten- 
sive work by Bailly, well known as a victun in the atroci- 
ties which accompanied the Frendi Revolution, and his 
views — ^ingenious, plausible, and seductive by his elo- 
quence — ^were adopted by one of the most elegant writers 
of this country, the late Professor Playfair, who gave them 
atiU greater weight by his hish reputation for scienoe, can- 
dour, sound judgment, and diligence in the inTestigation 
of truth. It was the opim<m of Bailly that the In^an as- 
trcMMmy was of very great antiquity indeed, inasouich as 
he beUeved it to be founded on ebeMrvations made 3102 
years before the Christian era ; and he has endeavoured, 
with great ingenuity, to establish his views by considara- 
turns dnwn som the discoveries in astronomy made 1b 
modem time% with whidi he was intimately acquainted^ 
and whidi no man oouM turn to better account in support 
of a fimNsrite mtem. It would seem, however, that he 
deceived himself in estimating the fbiee of his arguments, 
aiid oivcileoked the strong objections to his hypothesis. 
His contemporaries Laplace and Belambre, who were 
also his firiendt, while they have professed the highest 
lespeet for the learning and eloquence which he displayed 
in his researches, have nevertheless declared their dis- 
belicC in Ins condusions, and have proved them to be erro- 
neous, by diveetmg his argYmoents of the specious but de- 
ceptive doess in which they are arrayed, and showing that 
some of the data which served as the basis of his system 
had been incorrectly assumed. Even his advocate and 
leaned ceramentator, I^olessor IHayfair, appears to have 
had his eanfidence in the truth of BaiUy's views at last 
shaken.* 

* Sm Cdiiilnui^ Review, vol. zxix. p. 101, tOt. 
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The Indian astronomy became first known in ESoxope 
through M. de la Loubere, who was sent by Louis XIV* 
on an embassy to Siam, in the year 16S7. He brought 
thence the precepts of that people for the calculation of 
eclipses ; but these were incomplete^ for want of an example 
to show their application ; and it required all the sagacity 
of the celebrated astronomer Cassini to explain their mean- 
ing. M. le Gentil, of the Academy of Sciences, brought, 
in 1772, irom the coast of Coromandel, tables and astro* 
nomical precepts of the Indians of Trivaloor. These pre- 
cepts are much more extensive and complete than those of 
M. de la Loubere, and M. le Gentil has accompanied them 
with examples, by which they can be easily understood 
and put in practice. In addition to these there were found 
in the Marine Depot of Charts and Plans at Paris two 
manuscripts of Indian tables, which had been deposited by 
the astronomer M. de Lisle. He had receiyed one of them 
in 17&0 fromi Father PatouiUet, who had corresponded with 
the missionaries ; and the other had been sent ^m India 
by Father da Champ to Father Gaubil, and communicated 
by that, missionary, in 1762, to M. de Lisle. The first of 
these came firom Masulipatan, or from Narsapour, and the 
second had been found at Chrisnabouram, in the Camatie 
countiy. It was from these four sets of tables that Bailly 
composed his Astrorumue Indiennc et OrientaU, 

Since the time Bailly wrote very considerable additional 
light has been thrown on the subject of Indian astronomy 
by some members of a society instituted in Bengal for in- 
quiring into the history and antiquities, the arts, sciences, 
and literature of India. Their labours have been published 
in the Asiatic Rtsearche*. 

The astronomy of India is confined to one branch of the 
science. It ffives no theory, nor does it even describe dis- 
tinctly the celestial phenomena. It is limited to the calcu- 
lation of certain changes in the heavens, particularly eclipses 
of the sun and moon, and with the rules and tables by 
which these calculations must be performed. The Branmiy 
seated on the ground with his shells before him, repeats the 
enigmatical verses which are to guide his calculation, and 
from his little tablets of palm-leaves takes out the numbers 
that are to be employed in it. He obtains his result with 
ceiteiiitj and expedition ; bat, having littlo knowledge of 

Aa2 
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Iht IMMA of hif nilM» and no WMh to be better iafatmedy 
be it peifwdj tatitlM i^ m it usaaUy hafipaiM, the actaU 
eonneiiceaient and doratioii of the edipse agree wittdn a 
fiw wiimt^ with hie piedietloii. BeyMid t&a bis aitn^ 
«H?TO*iyi inqniriee do not extend; and hie obaervationa, if 
be meke any, go no fiurthef than the detenmnatioQ of a 
meridian fine» or the length of the day at the place of hie 



Tiiis aetranemy, ae exhibited in their tafalee, presents 
three principal objects : 1. Tables and ralee lor dHuputing 
the pboes of the son and moon. 8. Tables and ndee for 
calcnlating the placee of the planets. 3, Roles fn deter- 
Binittg the phaaes of eclipses. 

The Indian astronomers, like afl others, have distin* 
goiihed that portion of the heavens in whidi the motiona 
of the son, the moon^ and planets are psifiKmed from the 
rest of the celestial sphere. This tract, whaxk cocresponds 
to oar xodiac, they dtride into twentynEteren ecfoal poitiaiia, 
called lunar booees, each maiked by a group oi stars or 
constellations. This division was natonlly suggested to 
Che early astTonomers of all countries by the motion of the 
moon, which makes a complete revolution rovnd the heavens 
in about twenty-eeven days and seven hours. The moon 
does not exactly pass over equal portions of the heavens in 
equal times, but astronomy must have made some progrees 
bejfore this important fiict could be ascertained. It i» prob- 
able that the moon's supposed uniform moti<m would be 
used by the first astnmomers as the means of measuring out 
the heavens into equal spaces, and.determining the position 
of the most remarkable stars. In this way the moon wonhl 
serve the purpose of an astronomical instrument. 

Besides their lunar zodiac they had another ^vided into 
twelve si^ of thirty degrees each. This was pure^ 
mathematical, and served for the purposes of calculation. 
The divisions of this other zodiac were distinguished by 
names and emblems, and, what is truly remarkable, they 
are the same as those which are connected with the agoB 
of our zodiac. This striking coincidence naturally dis- 
noses to the betief that the Bramin and the Arabian zodiacs 
had a common origin. Sir William Jones thought they 
bad not; but Mr. Colebrooke, whose labours have thrown 
much light on Indian adence^ is iBcliaed to a cont w iy 
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is/fSxaaoM He nckoiw the coineideiiee teo exact in megt 
things to be the effeet of ehaace, and, from the slight dif- 
ference betweoH them, he inlen that one of the two na- 
tions must have taken its lodiac from the oAer, ^xA not 
copied it with serrilitj. He says, << I apfvrehend that it 
must have been th» Arabs who adopted, with stight ▼aria- 
tions, a division of the zodiac familiar to the Hindoos : this, 
at least, seems to be more probable than the sappositimi 
thai the Indians received their system from the Arabians. 
We know that the Hindoos have^reserved the memory of 
« former situation of the colures compared to constettations 
which mark divisions of the zodiac in their astronomy ; 
bat no similar trace remains of the use of the lunar matt- 
«oii8 as divisions of the zodiac among the Arabs in so very 
vsmoto times." 

The almost perfect identity of the Hindoo zodiac with 
<mtB wiU appear from the names of their signs,^- 



VriMha, Um Boil. 
JHSr Attna, the Pair: \ 
Careata^ die Crab. 
SinAa, the Lion. 
Conffo, tlM Vingin, 



TWo, tbe Balanae. 
VrMAcAtca, the Scorpioa. 
DhanitSf the Bow. 
Maearoy the Sea M onster.- 
Oumbha^ the Ewer. 
Jfino, the Fisb. 



The zodiac itself they call sodi-^numdalttm^ the circle of 
stars. The figures of the twelve asterisms have been speci> 
fied in Sanscrit verses by Sripeti, one of the early Bramin 
writers, which have been translated by Sir W. Jones as 
IbUows : — *^ The Ram, Bull, Crab, Lion, and Scorpion have 
the figures of these five animals respectively. The Pair 
are a damsel playing on a vino, and a youtl^i wielding a 
mace. The Virgin stands in a boat on water, holding in 
one hand a lamp, and in the other an ear of rice-corn. The 
Balance is held by the weigher with a weight in one hand ; 
the Bow by an archer whose hinder parts are like those of 
« horse. The Monster has the face of an antelope. The 
Ewer is a waterpot borne on the shoulder of a man, who 
empties it. The Fish are two, with their heads turned to 
each other's tail, — and all these are supposed to be in suck 
places as suit their several natures." There is a repro* 
•entation of the zodiac in the Asiatic Researches,* but it 

«Vol^tz.p.SSO 
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4oM not exMOf agfM with the ibove dascriptioiL The 
Ball is entire, and not out in two, as ia the GteA zodiac. 
In the couple the damsel has no vina, nor the youth a mace, 
---they stand embcacinf each other. The man who holds 
the Balance seems to be placing something in one of the 
ecales. The zodiac, therefore, proves that the sign of the 
Balance is of great antiquity. It sppo«s £rom Ptoleme 
that it was also in the zodiac of the GhaldeanB. > 

It would be important to know the time in whidi Sri- 
peti lived. A zodiac and tweWe agns, the names and 
figures of which bear so close a resemblance, are not like 
the heavenly bodies, the obliquity of the ecliptic, the sun's 
Mmi-diameter, dec, phenomena which have been the same 
in all ages, and would convey exactly the same notions to 
observers of the heavens who might have no communica- 
lion with each other. 

The Bramins divided time into periods of seven days. 
^ Bailly supposed that this mterval was taken as a fourth 
part of twenty-seven days and seven hours,"-the time of a 
eomplete revolution of the moon through the zodiac. The 
tine of her sidereal revolution, however, was not so likely 
to have drawn Uie attention of these early astronomers as 
that of her passing through all her phases, which is twenty- 
y>iiM> and a half days : the latter was therefore probably 
first observed, and its fourth part might be tak» for their 
-week as readily as that of the other. But it is more prob- 
able that their period of seven days had a relation to the 
number of the planets. We learn from Herodotus that the 
IBgyptians had a week of seven days, which might be de« 
lived from a tradition of the time in which the world was 
created, but more probably was formed from the planets ; 
the day was divided into twenty-four hours, and oue of the 
seven heavenly bodies, in the following order, viz. 1. The 
Sun ; 2. Venus ; 3. Mercury ; 4. The Moon ; 5. Saturn ; 
6. Jupiter ; 7. Mars ; was supposed to rule over the suc- 
ceeding hours. Supposing the sun to be the presidmg 
planet over the first hour of any day, he would also govern 
the eighth, the fifteenth, and twenty-second hours; the 
twenty-third hour would belong to Venus, the twenty-fouiih 
te Mercury, and the first hour of the next day muld be 
imder the influence of the moon. In the same wav the first 
lioiurs oi the following jdays, in theix oideri would be gov- 
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«nied by Mars, Meroary, Jupiter, Venus, Saturn, and after 
seven days the snn would again govern the first hoar, Bxtd, 
the other planets would follow in the same order as before. 
Thus the days of the week became associated with the 
names of the planets. 

Although the planetary names were given to the days of 
the ancient Hindoo week exactly in the same order as ottrs» 
their week had a diffmrent beginning. They reckoned our 
Friday to be their first day. The names, of the planets ia 
the order of the days Were,^- 



1. Soucra^ Venus. 
3. Sany, Saturn. 

3. Addita, the Son.* 

4. SomOj the Mooa. 



5. Memgcda^ Msrs/ 
0. Bouta, Mercury. 
7. BmhaspeOit Jupitw. 



And the names of the daj^ of their week with the cones« 
ponding planets and the days of our we^, as follows : 

1. Souercmaramy day of VenuSt T Friday. ^ 

S. Sanywtram, Saturn, Saturday. 

S. Miitavaram, the Sun, Sunday. 

4. Somavaramy — - the Moon, Monday. 

5. Mangalavaramt Mars, Tuesday. 

6. Boutavaram, Merewy, Wadneaday, 

7. Brahaspativaram, Jupiter, Thursday. 

Il is a remarkable circumstance that the Bramins shpnld 
have had a week, and that planets should have been con- 
nected with the days, exactly in the same order as in that 
of the Egyptians and Greeks, because it has no relation to 
their apparent magnitudes, their brightness, their distances^ 
or any of their obvious appearances. The coincidence can- 
not have been the effect of chance, and there seems to be 
no way of accounting for it but the supposition that the 
adaptation of the planets to the days must have had a com- 
mon origin* although it be now impossible to trace it back 
to Us source. The nacsJiatras, or asterisms, which mark 
the moon's path in the heavens, twenty-eight in number, 
have names and presiding deities or regents ; they have also 
their emblems or figures. This is their order, according to 
Mr. Colebrooke : — 

* The son and nu>on were also called by other names, mi tktn are 
varieties of spelling la the Baaa[|or the yaaels. 
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I. AMrinif » horn's head. 

S. Kurani, theTooi. 

IS. Crltiea, a knife, or razor. 

'4. Rokmit ft wlMeted carriage. 

' 5. Mriganratt «» antetope'ft bead. 

9. Ar^^ a gem. 

7. Punanatu, ahouae. 

8. JHtfAvot ananow. 

fi. iUbata, a pottei»a wliad. 

19. Moi^ha, ahoose. 

JI. Pktigwu (preceding), coach, or bedstead. 

n. PAaigimt (fbUowing), abed. 

It. flMto, a hand. 

14. ChitrOf a pearl. 

15. SwmU, a coral bead. 

16. VigadU, a festoon of leaTW. 

17. JLiutrsdAo, • a tow (^oblations. 

18. JwaktU, a ring, or earring. 

39. Mulu, ..alion'stail, oraeonoi. ^ 

96. A$kmikst ft conch, or eIeplianl*B tooth: 

SI. AthmUuL (ftaUowingX «n elephants tooth, or a bed^ 

S. Jhkijit,..* a triangular nut. 

SS. SrwooMO, three footsteps. 

94. nkmukikM, a dram, or tabor. 

96. Sniahkitka, acirele. _^ 

96 jrihsdruMdj, 5 a conch, or bod, or flgme iwth 

«v. jiii^i ^uNa, .•••..••.••....••• J two faces. . 

--,_.. . ,1. ... V * a twin, or person with a denbls 

97. BUdrvod^ (foltowuig), ..| face, or e£ a coach. 

98. RetMU, ...aubor. 

Mr. Colebrooke has compared the najushatras of the Hm- 
doos with the manzds of the moon or iimar mansions of 
the Arabians ; and he has shown that the Indian aster- 
isms, which mark the divisions of their ecliptic, generally 
consist of the same stars that constitute the lunar mansions 
of the Arabians ; but, in a. few instances, they differ essen- 
tially ; and hence again it is natural to infer that the Indian 
and Greek zodiacs must have been derived from the same 
source. 

Sir William Jones had, at an earlier period, given a de- 
scription of the Indian zodiac, and the names of tiie nacsha-' 
tra$ : he makes them to be only twenty-seven ; however, 
he observes, that in a representation of these fanciful signs 
there is inserted a constellation of three stars, called Abujit 
in their nuptial ceremonies, for some astroloffical purpose ; 
this is one of the nacshatras in Mr. ColebnxSee's enumera- 
tion : 80 that, on the whole, both agree. The names of the 
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Indian months an denred horn twelve of the asterisms, is 
the UBoal fozm of patronymics ; for their pauranics (poeti* 
cal fabohsta), who reduce all nature to a system of em- 
blematical myihoLogy, suppose a celestial nymph to preside 
over each of the constellations, and feign that the god 
Soma, or Lonos, having wedded twelve of them, became 
the father of twelve genii or months, who are nained after 
their several mothers ; but the jpauHskicas (the astrono- 
mers) give a more rational account of the matter ; they say 
that when the lunar year was arranged by former astrono- 
mers the mooa was at the full in each month of the year, 
on the very day when it entered the nacsltatrai — from which 
that month is denominated. The names of the months 
aie, — 

1. Anoini. 4. Pautha, 7. Chaitra. 10. Aahara. 

3. Cartiea. 5. Maiha. 8. Vaisaeha, 11. Sraoana: . 

Z. Matgqfirgka, 6. Fkalgtaia. 9. Jyaiahtha, 13. Bhadra. 

From the two different accounts of the origin of the 
months it is easy to understand that the history of astronomy, 
as deliveved bv the Indian poets, must be a tissue of ab- 
surdities. Indeed there is an entire want of that soberness 
of description and precision of language which characterize 
the science of the nations of Europe. 

It appears from the astronomical tables that the ancient 
Hindoos knew that the intersection of the equator and 
ecliptic is not always in the same point, but that it is con- 
stantly retrograding on the ecliptic in a direction contrary 
to the order of the signs, thereby producing an apparent 
motion of all the stars eastward from the equinoctial point ; 
ao that the time between the vernal equinoxes in two suc- 
ceeding years is less than the time in which the sun moves 
lound the ecliptic. This difference, called the precession ; 
of the equinoxes, the modem Hindoos reckon to be fifty- f; 
four seconds in a year ; so that the period of a complete 
revolution of the equinoctial points will be about 24,000 
years. The precession is, indeed, about four seconds less 
than they suppose ; but Sir W. Jones believed that the old 
Indian astronomers had made a more accurate calculation* 
hut concealed their knowledge from the people with a view 
to impose on them in regard to the antiquity of their natii|ii. 
Besidef the Indian tables already noticed the ««tion«BJr«f 
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Hm BnmtM bM neenvd ^aa&M iftittnlioii ftm mbw of 
tMr book! of acicnee, which ha^e bem dtseovcFed bf tiie 
iMiloai czertioin of memben of the Asiaitie Society. Oim 
d Um most corioat books in Suiicrit, and out of te 
oMeflt after tho Vedas^ is a tract on religiotts and chril ds^ 
tiMy taken, as it is believed, ftom the oral instroctioas of 
Menu, eon of Bnma, to the first inhabitanta of the eailh. 
Sir W. Jones has translated, and given in the Asiatic Re> 
Market, a part of this woik, whioi seems to relate to aa- 
tranoBy. it rons thus : — ** The son canses the drnsioB of 
^ day and night, which aie of two serts,'*— those of men 
and thoae of the gods : the day for tiie labour of aH cran- 
taiOB in their sevcdral employmenta, the nuht for 1ft«Hr 
alumber. A month is a day and a night of the patria»cii% 
and it is divided into two parts ; the bright half is their day 
for laborious exertions, the dark half their night for sleen. 
A year is a day and night of the |;ods, and that is aSao d»> 
Tided into two halves; the day is when the sun moves 
lowaidi the north, the nisht wnen he moves towards the 
aonth. Learn new the dnration of a night and day of 
Brama, with that of the ages respectively and in order. 
Foor thousand years of the gods they caU the criiica (or 
M^) age, and its limits at me beginning and at tihe end 
are in like manner as many hundreds. In the three snccea- 
sive ages, together with their limits at the beginnings and 
«nd of them, are thousands and hundreds dimmished by 
«ne. This aggregate of four ages, amounting to 1^2,000 
divine years, is caUed an age of the gods ; and 1000 snch 
ilivine aees added together must be considered as a day of 
Brama : nis night also has the same duration. The before* 
mentioned age of the gods, or 90,000 of these years muHi- 
plied by 71, form what is named a manwantara. There 
are alternate creations and destructions of the world throudi 
innumerable mamoantaras : the being supremely desiraUe 
performs all this again and again.^ This specimen of 
Hindoo chronology, which is believed to have been revealed 
Irom heaven, is sufficient to show that clouds and darkness 
must for ever hang over the origin of Indian science, and 
liow difficult a task it must be to elicit from such a mass of 
absurdity any thing that can be relied on as an approzima- 
tioii to truth in regard to astronomy. The immense long 
yeaada vpdto of m the preceding quotation have given 



^ cmsnrtAsaoH or tue. 29$ 

xise to Yaxioui coo^ectitres whidi Mem to be too Tague to 
hare any value. 

The most ancient book of Hindoo astronomy is the Surya 
SidihaniOj which the Bramins assert to be a ^vine xeyeub- 
tion received 2,164,899 years ago. Here vre have anoUier 
example of the fabulous texture of the vrhde system of 
Indian chronology and astronomy. Indeed, it is qnite evi- 
, dent that it is a vain task to seek to cUbtcover the times ai 
' which their systems were constructed from their own ae- 
coonts. If these possib^ can he found, they most be dis- 
covered by a careful exammation of the construction of their 
tables. This kind of analysis has beea actually employed 
by Bailly, Playfair, and at a later period by Bavis and 
Bentley ; bat the great disagreement in the conclusions to 
which these ingenious men have come, seems to leave but 
little hope of the troth being ever abioliitely discovered, or 
even a considerable approach to it. 

Mr. S. Davis, in a Memcdr on the Astoonomieal Compu- 
tations of the Hindoos,* says that many treatises on astron- 
omy in the Sanscrit tonffoe m^ht be procured, and that the 
Bramins were very willmg to explain them ; he also adds» 
that Sanscrit books in this science are more easily trans- 
lated than ahnost any others, when once the technical 
terms are understood- With a view to the computation of 
an eclipse^ he procured a co^ of the Surya SiddhantOy 
which had been brought from Benares, and also the Tikoy 
which is a commentary on it. 

According to this ancient treatise the Hindoos divide the 
ecliptic into 360 decrees, as bas been already stated. Their 
astroncmical year is sidereal, and begins at the instant the 
sun enters the sign Aries, which they call Mesha, or when 
he enters into the nacshatra Atioim, Each astronomical 
month contains as mai^y days and parts of a day as elapae 
while the sun is in' each sign, and the civil differs from the 
astronomical account of time only in rejecting the frac- 
tions, and beginning the year and months at sunrise, instead 
of the intermediate instant of the artificial day and night ; 
hence it happens that their months are unequal, and depend 
on the situation of the sun's a^Mis, and the distance of toe 
equinoetial vemsd colnre £rom the beginrnng of Mesha in 
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4hiB Hindoo wfAkifte* It wm Mr. Dans's oinnkm that the 
Hindoo scieiice of astronomy is as well understood at this 
time as ever it was among them ; hut that it is less general 
•beeanse of the want of that encouragement which was for- 
neriy given to men of science by the native princes. 

In constructing tables of the celestial motions, astrono- 
iners fix on some epoch from which, as a be^ning, they 
leckon the motions of the planets. The ancient I&doos } 
•chose for their epoch that point of time connted back into ' 
past ages, when, according to their motions, as thej had 
4etermmed them, they must have been in conjunction in 
the beginning of Meshoy which corresponded to our Aries, 
-and they suppose that the world was then created. This, 
•in regard to the planets only, would have produced a mode- 
^rate term of years ; but having discovered a slow motion 
«f the nodes and apsides, they found that it would require 
a length of time corresponding with 1,955,884,890 years, 
-now expired, when they were so situated, and 2,364,115,110 
-years more before they would return to the same situ- 
-atioD, forminff together the grand anomalistic period called 
41 calpoj Ai^d &icifully assigned as a day of Brama. They 
-divided the ealpa into tnamDantarvasy and greater and less 
yagaa. The use of the manwarUara is not stated in the 
Surya Siddhanta, but that of the maka or greater yuff is 
4Kifficiently evident. It is an anomalistic period of the sun 
«nd mooo, at the end of which the latter, with her apogee 
and ascending node, is found with the sun in the first point 
^f Aries ; the planets also deviating from that point only 
by the difference between their mean and true anomaly. 
These cycles being so constructed as to contain a certain 
'number of mean solar days, and the Hindoo system assum- 
ing that at the creation, when the planets began their mo- 
tions, a straight line drawn from the equinoctial point 
JLanea, through the centre of the earth, would, if continued, 
4iave passed through the centre of the sun and planets to 
the first star in Aries, it was easy to compute their mean 
longitude for any time afterward by proportion, thus: — 
As the number of days in any cycle to the revolutions a 
l^anet makes in that cycle, so are the days given to its mo- 
ition in that time ; and the even revolutions being rejected, 
the fraction, if any, shows its mean longitude at midnight 
onder their firyt meridian of Xonca. For places east or 
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west of that meridian a proportional allowance is made ibr 
the difference of longitude on the earth's surface. The 
positions of the apsides and nodes are computed in the 
same manner, and the mean places being found, the true 
places were determined by applying an equation on prin-r 
ciples which are also explained. 

It does not appear from the Sunja Siddhanta that the 
divieion of the maha yug into the aatyay tretay dwapar^, and 
€ali ages serves any practical purpose, in astronomy. Their 
origin has, however, been ascribed to the precession of the 
equinoxes. In every point of view, the latter is anoma* 
listical. 

The time called murta (that Is, mean sidereal) is esti- 
mated by respirations : six respirations make a vicala ; sixty 
vicalas a danda ; sixty dandas a nacshatra day ; and thirty 
nacshatra days a nacshtUra month. The savan month is 
the time contained between thirty successive risings of 
Surya (the sun), and varies in its length according to the 
lagna bhuja (right ascension) ; thirty tit'^his compose the 
Chandra (lunar) month. The saura month is that in which 
the sun describes a sign of the zodiac, and his passage 
throagh the twelve signs forms a year, and one of these 
years is a deva day, or a day of the gods ; 60 deva day» 
muItipUed by 6 give a deva year, and 1200 of the deva 
years form the aggregate of the four yugas. To determine 
the saura years contained in this aggregate, write the num* 
ber 4,320,000 ; this is the maka yuga, comprehending the 
saTidhi and sandhyansa (the morning and evening twilight)* 
Divide the calpa by 10, and multiply the quotient by 4 for 
the' saiya yugf by 3 for the treta, by 2 for the dwapar^ and 
by 1 for the eali yug. Divide either of the yugs by 6 for 
their twilights ; seventy-one yvgs make a manwarUara : a< 
twilight is equal to the satya yug, during which there is a 
universal deluge ; fourteen manwantaras. Including the ivn-- 
lightSy compose a caipa ; and at the commencement of each 
calpa there is a sandhi equal to the saJtya yug, or 1,728,000 
saura years. One calpa Is a day with Brama ; and hi» 
night is of the same length ; and the period of his life is 
100 of his years, of which one half is expired, and of the 
remainder the first calpa is begun, and six mamcaniaras^ 
including the saandhis, are expir^. The seventh, in^ which 
we an now advanced, is named vai9aswQta» Of this twenty- 
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Mvan maka yugt are elapsed, and we are now in the^ stetya 
fug of the twenty-eighth, which oonnsts of 1,728,000 taura 
years. Hence the years, ainee ^ beginning of the c«2pa« 
may be fiMud ; but from this 100 times 474 divine years 
most be dedacted, or of that product multiplied by 360 
for human years, that being the teroi of Brama's enjoy- 
ment in the creation, after which the planetary motions 
commenced* 

By foUowing out the calcalations, the calpa is found to 
contain 4,320,000,000 years ; and the period of it elapsed at 
the end ii the last «a(ya age, when the Surya StddhoMla 
is supposed to have been written 1,970,613,360 years. 

The hhaganoy or sodiac, is divided into twelve rtLgU, the 
ran into thirty hhagas^ the hhiiga into eizty es/ttf, and the 
cola into sixty viaUa*. The raai, therefore, answers to a 
sign or 30^, the bkoffa to a degree, the eala to a nunute of 
a dM^ree, and the vicala to a second. 

We have already given the Hindoo names of the planets, 
and therefore need not repeat them. In one yttg the sun, 
yifercniy, and Venus complete 432,000 mojikiftana revolu- 
tions through the zodiac ; Mars, Jupiter, and Saturn maka 
the same number of gigkra revolutions : these answer to 
what we now call their revolutions about the sun. The 
moon makes 67,753,336 madhyama revolutions, Man 
2,296,838 madhyofna rsv<dutions. Mercury's sigkrtu are 
17,937,060, Jupiter's nuuthyamas 364,220, Venus's «i^ira« 
7,022,376, Saturn's madkyanuu are 146,668. The moon's 
apogee makes 488,203, and her ascending node 232^238 
revMUtions. 

The time between sunrise and sunrise is the hkwm mmm 
day, of which the yug contains 1,577,917,828. The nom- 
ber of naeshatra days is 1,582,237,828, of chandra (lunar) 
days 1,603,000,080, of adhi months 1,593,336, of iifhit 
25,082,252, of gaura months 51,840,000. 

From these numbers it has bm found that 

The moan time of ft lunation 30d. ISb. 44nL S-Tta 

Time of moon's aidereal revolution 97 7 30 1S.64 

Hindooyear 1 365 « » 36^ 

INonyaievoltuuNi of stars 366 6 IS 36^ 

It appears from a commentary on the Surya SiddkantOf 
that the Hindoos knew that the moon revolves once on her 
axis fai a hmar month, and ctmsequently has the same side 
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always towaids the eaxth. Tbej had also noticed Uie dkf" 
ference between her apparent magnitude in the horizon and 
an the meridian. 

According to the ancient Hindoo astronomical treatisey. 
the son's apogee makes 387 revolutions in a calpa, that of 
Mars makes 204, Mercury's makes 368, Jupiter's makes* 
900, Yenus's 635, Saturn's 39 : these are all direct or ac- 
cording to the order of signs. The number of revolutions- 
sf the nodes, which are retrograde, in a co/po, is for Mars 
3141, for Mercury 488, for Jupiter 174, for Venus 903, for 
Saturn 662. It has been observed by Mr. Davis that 
although the planetary motions, as above determined, might 
have served for computations in the time of Meya, tho- 
author of the Surya Siddhanta, yet for many years past 
they have ceased to agree with the observed places in the- 
heavens, and therefore corrections have been introduced 
by increasing or reducing the numbers. Thus the revolu- 
tions of the moon's apogee and node are each now increased 
by four in a yug : the nature of these corrections, called hijap. 
is explained in the commentary Tiea. 

Although the Surya Siddhanta, which professes to be a 
divine revelation, ought to have given correct elements of 
the planetary motions, yet the rUknu Dhermotter directs- 
that the planets be observed with an instrument, by means 
of which the greater or less agreement between the observed 
and computed places may be determined, and an allowance 
of bija made. 

The following table contains the periodic revolutions of 
the planets, of their apsides and nodes, according to the 
Surya Siddhanta. Tie bijat or corrections, are wanting.. 
The inclination of the orbits va given, and the obliquity of 
the ecliptic is 24^. It is the same in their astronomical 
tieatiws written only 268 years ago ; so that the Hindoos 
do not appear to have discovered any diminution, — ^a proof 
that they were never accurate observers. 
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The longitude of the sun's apogee, reckoned aocoiding 
to the Hindoo aecount, at this time differs from modem 
observations 1^ 20'. But there is much greater disagree- 
ment with respect to the aphelia and nodeis of the other 
planets. 

It has been supposed that the days during which Brama 
is said to have been employed in the creation, and which 
the Sterya Stddfumta directs to be subtracted to have the 
time since the planets began their motions, are merely a 
correction introduced to compensate the errors which have 
been discovered since the composition of the work. This 
is probably a true explanation ; and hence we see the utter 
uncertainty that pervaaes the whole system of astronomy 
delivered in the treatise. 

We have now, according to the Hindoo system, the mean 
motions of the planets, their nodes and apsides, and the 
time since they were in conjunction in the beginning of 
Mesha (Aries). From these their mean longitude may be 
found for any proposed time. TherSurya Siddhanta, however, 

* The periods are reckoned in days and dandas, palat. vicalas of 
wlueh eacb deoomination conuias sixty of the next lower. 
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limyBj tkat it i« not necessaiy to aflvmiM so Temolo a period ; 
Ibr the computation may be made firom the beginning of the 
treta age, at which instant all the moveable points of the 
heavens were again in conjunction in MeshOf except the 
apogees and ascending nodes, which most therefore be 
compated from the creation. The present Hindoo astrono- 
mers, therefore, go no farther back than the cali yug in de- 
termining the mean longitudes. 

For the- equation of the centre a trigonometry is re- 
quired. This is given in the Surya SiddhafUa, and it is 
one of the most curious and interesting paits of the treatise : 
it will be described in the sequel. 

To account for the apparent unequal motion of the 
planets, which they suppose to move uniformly in their 
orbits, they have recourse to ezcentric circles, and deter* 
mine the excentridty of the orbits of the sun and moon 
with respect to that circle, in which they place the earth as 
the centre of the universe, to be equal to the sines of their 
greatest anomalistic equations. The Hindoos in this agree 
with the ancient €rreek astronomers, but their calculation is 
very different. They substitute an epicycle instead of the 
excentric, which comes to the same, out, what is peculiar 
and difficult to explain, they make the radius of tins epi- 
cycle vary at every degree, which thus goes on diminishing 
from (P to 90^ of anomaly. Indeed it is not the radius 
which they make truly to vary, but the circumference of the 
epicycle ; thus they render the calculation needlessly com- 
plex. There is another singularity ; although the equation 
of the moon is more than <&ble that of the sun, the varia* 
tions of their eplmles are sensibly the same. Thus, like 
the Greeks, the Indians have their theories of excentrics 
and epicycles ; but instead of calculating by the rigorous 
rules of trigonometry, they have introduced an empirical 
term for wmch there is neither reason' nor necessity. The 
vulgar among the Bramins believe that eclipses are occa« 
eioned by the monster Rohere, and they join to this idea 
others equally tainted with ignorance and absuidity. This 
belief being founded on declarations contained in works 
supposed of divine authority, which no pious Hindoo can 
call in question, some astronomers have been cautious in 
explaining the passages in these books which do not accoi4 
with the principles of their science. They have justified as 
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w«n M they couUi pvopoMlioni which diflafiM with t&a 
prinaplet of their eeience, obeerving that certun tilings .in- 
dicated in the Sattras may have been so formerly, and may- 
be 80 still, but for astronomieal purposes astronomical rules 
must be foUowed. Others, with a bolder spirit, have at- 
tacked and refiited imphilosophical opinions. Their a»* 
tronomer and mathematician Bbascara argaes, that it is 
more reasonable to suppose the earth to be self-balanced in 
infinite space, than to be supported by a series of animals 
with nothing assignable for the last to rest upon; and 
another commentator says, that by rahu and cetu, the head 
and tail of the monster, the position of the moon's nodes 
and her latitude are meant, on which eclipses certainly de- 
pend ; but he does not therefore deny the reality of rahu. 
and cetUf the existence of which, he says, may be maintained 
as an article of fiiith without prejudice to astronomy. This 
appears to us very absurd ; but it is not more so than the 
subterfuges to which Copernicus and Galileo were foroed 
to have recourse to shelter the true doctrines of astronomy 
against the denunciations of the Church of Rome. 
The Hindoos consider the earth as spherical, and sup* 

Cits diameter divided into 1600 equal parts or ytjasu* 
Surya Siddhanta states the circumference in round 
numbers to be 5059 yojans ; but in the Puranas the cir- 
cumference is declared to be 500,000,000 yojans^ — and to 
account for this difference, a commentator says that the 
y&}an of the Surya Siddhanta contained 100,000 of those of 
the Puranas. Some say that the earth was really of that 
size in some former caipa, and others believe that from the 
equator, southward, the earth increases in bulk ; but for 
astronomical purposes the dimensions given in the Surya 
must be assumed. 

To find the latitude of a place the Hindoos ohserre the 
length of the shadow of a perpendicular gnomon when the 
sun is in the equator, and compute by their geometry the 
angle which the gnomon makes with the line drawn from 
its top to the extremity of the shadow.— This is the lati- 
tude. 

The longitude is directed to be found by observations of 
lunar ocHpiies, calculated for the meridian of Lanca, which 
passes through Ougem, a place in the Mahrattadominkms. 
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Kes attf-ionx yojant eaetwanl firomtlus meri^an ; 
its longitude is therefore fourty-four paku. 

To determine the moon's distance, or h^ parallax, they 
observe the time of the moon's rising, and compare it with 
the computed time \ the diffisrence is the time in which she 
describes an arc of her orbit, e<|ual in length to the earth's 
fienodiameter ; this difference of time is to her periodic 
month as 800 yojcatt to the circumference 324,000. They 
neglect refraction, of which they seem to have no know- 
ledge, although they are not quite ignorant of optics, be- 
cause they know that the angle of incidence is equal to the 
angle of reflection of a ray. They also reckon the motion 
along the sine instead of the arc. In this way they find the 
poraDax to be 53' 20", »»1 her distance from the earth's 
centre to be 51,570 yojansy which answer to about 220,184 
geographical miles. European scicince has determined it to 
be about 240,000 miles, which is about a fifteenth part more 
than the Hindoos had found it so long ago as the time of 
Meya, the author of the Surya Siddhanta* 

The Hindoos suppose that all the planets move in their 
orbits with the same velocity. The dimensions of the 
moon's orbit being known, those of the other planets are 
determined by the rule of proportion. 

To find the diameters of the sun and moon, the time that 
elapses between the upper limb of the rising sun touching 
the horizcm and the lowet limb reaching it is observed ; in 
this way the sun's diameter has been found 6500 yojansy 
and that of the moon 480 yojans. These diameters are 
varied according as they exeeed or fall short of the mean in 
the calculation of eclipses. When the moon's anomaly is 
three signs, her diameter is reckoned to be 32' 24", which 
is sufficuanUy exact. 

The calculation of an ed^we of the moon, by the prin- 
ciples of European astronomy, with the aid of the more 
single tables, — ^those in Ferguson's Astronomy for example, 
—is not a tedious operation. It is, however, otherwise in 
the Indian astronomy. The first step of the process is to 
find the number of mean solar days from the time of the 
creation to the time of the eclipse ; the next, to find the mean 
longitude of the sun, moon, and the ascending node : these are 
determined by very tedious operations in multiplication and 
HjrimotL The astronomical calculations in Europe led to 
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some inffeniMi devices by wludi Uie labour ww thniged, 
and, at Ust, to the important invention of logaiitiiras. Tim 
Indians had a like or even greater stimalas to tbw inge- 
noity ; bat it does not appear to have led to any abbievue 
tion or simplification of their calculations. 

Those curious in such matters may see a specimen of the 
calculation of an Indian eclipse in the second Tolnme of the 
Asiatic Researches, — also in Delambre's Astronamie At^ 
cienne, vol. i. From the whole operation Delamfare has 
drawn the following conclusions : — 

1. The computation of an eclipse by the Indian tables is 
an operation of excessive length. 

2. These ancient tables are veiy inaccurate ; although^ if 
we believe Bailly, they were deduced fiom observations 
made at veiy long intervals, and for that reason ought ta 
have given the mean motions of the planets with consider* 
able precision. 

3. There are thiee other Indian tables, moro modern, 
which give errors of liS^y 61">, and 12">, in the time of 
eclipses ; and errors of from 13"^ to 20", and even to 33", in 
the time of their duration. 

4. The calculations of the Hindoos are less geometrical 
than those of the Gredu, and, like theirs, they depend on 
exoentrics and epicycles, which are disfigured by empuieal 
suppositions. 

5. The Indian tables can be of no use in conectiog the 
mean motions of the planets, although Bailly believed that 
they might be so employed. 

6. It is a remarkable circumstance that the Indian theorie-s 
of astronomy make no mention of observations or even of 
an instrument ; but, indeed, there is no proof that the 
theories were really formed by the Indians ; moreover, we 
cannot place the least confidence in them, because we are 
entirely unacquainted with the principles of their founda- 
tion, and have no means of estimating the errors that may 
have been committed in making the observations. If we 
judge of them by those wluch we know to have been made 
1600 or 1800 years ago, the Indian observations must have 
been very indifferent, or even utterly wcnrthless. 

7. Lastly, the knowledge which the Indians had of astral 
®°SJ* fr«a% inferior to that of the Greeks. 

The Indian methods of calculation are altogether difier* 
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nit firom those of fiBsparehus ; they hsTe given no demon* 
stration,'-*whi]e the uredcs, on the contrary, have folly ex- 
plained the fonnation of their tables. The modem aatron- 
omy has been formed from the writings of Ptolemy ; his 
three centres, viz. of the equant, of the excentric, and of 
the zodiac, tod Kepler to the centre and two foci of his 
ellipse. However well instructed we may suppose the In- 
dians to have been, their science and their discoveries have 
hitherto been, and always will be, useless to us. That the 
Oreeks received an^ knowledge firom them is more than 
doabtftd ; while it is certain Uie Greeks formed the Arar 
faians, the Persians, the Tartars, and ourselves. Baiily 
would indeed have us believe that Hipparchus knew the 
Indian tables ; but there seems to be no reason for this sup- 
position, seeing he has not taken the Hindoo solar excen- 
tridty, nor the inclination of the lunar orbit. He differs 
from them in these essential points; we must therefore 
condnde thai he found for himself all that he has taught 
the modems. 

Mr. Davis's Memoir on the Indian Astronomy, as delivered 
jn the Surya Siddhamta^ does not go beyond lunar eclipses, 
and it gives rather an unfavourid>le notion of what they 
have done in regard to solar eclipses. Their parallax of 
61', so ill determined, and .the variations, which are not 
better, throw great uncertainty on eclipses of the sun and 
ticcultations of the stars and planets. 

It is singular that th^ Indians, the reputed inventors of 
decimal arithmetic, should in all their calculations have 
made continual use of sexagesimal fractions. In these the 
numbers wluch expressed the days in their prodigiously 
long periods went far beyond the limits of the Greek arith- 
metic. It would be curious to know how they express 
such large numbers. In the third volume of the Asiatic 
Researches, Mr. Davis has given, in a memoir on an In- 
dian cycle, a translation from the Sanscrit of a method for 
determining- the length of the solar year. This consists in 
observing the sun's amplitude at rising, on a day about the 
time of an equinox, and again on the day before the sun 
has completed a circle round the heavens from his position 
on that day, and on the next day when he has more than 
completed it, tAao noting the times from the first observa- 
tien . Thus the mmAer of whde days m the year wiU be 
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lnQA»l^ nd llw finctidMl imit t« be added wiU be Uie ttoiM 
pait ef a iay that the diffeienee between the iniddle aaqpli- 
tnde and (me of Uie extreines (Aat ftrat observed) ie te tfaa 
diffeietaee between the extienMt. The amfflltQdes^ or 
rather their differeneee, aie to be detennined by TaaAiiig 
tiie sttn's position at rising on a h<«i«>ntal circle of con- 
sidetable magmtode. This method is iDgeniom, and it 
woold be improved bj observing the son^s p«oi^tion at nsSng 
on several days before and &et the year is conqtletea. 
Theoretkallj it is good^ bnt piobabfy it was never put in 
praetiee.; and with any horizontal cude such as the Hb»> 
doos might be si^posed to possess, was not likely to lead to 
arach certain^. 

The Surya SiiihmiU beins xeffaided as the most ancient 
astronomieal treatise among we Hindooa, it is important to 
know the time at whaeh it was comiwsed. It is now gener- 
ally admitted that the Hindoos are a verj ancsent people. 
BaiOy believed (hat their astroneBiy was feimded on dbee^ 
vations made more than 3000 years before the Christian 
«ra ; and^ in partkukr, that their tables of the son and 
moon were determined by actoal^obiervatians made at the 
b^finning of their ceiebnitsd «ra the cstt yug^ which was 
3102 years before the Christian era. It nught, however, 
well be doubted whether they bad any books of soeh extraor- 
dinary antiquity. To dissipate these dehtsions J. Bentley, 
£sq., has given to the world atoainoir which has for its 
object to determine the age of the Su/rya Sidd/umUt,* and in 
this he has clearly explained the mannet in which their 
tables were formed. We have seen that in the Hindoo sys- 
tems certain parte of time were fixed on as epochs at which 
the planets are asnimed to have been in a line of mean 
conjonctien wkh the ^un in the beginnh^g of Aries. From 
these the. Hindoo astronomer carried an his calculations as 
if they had been fixed by actual observation, and th«ace 
determines such mean annual, motion as will give the posi- 
tiens of the planets in his' own times so as to correspond as 
nearly as he can with the observations then made. 

In fixing on these epochs, the first Hiosdoo astronomers 
took the precaution to threw them so fiur back into antiquity 
that the difference between the assumed and real places ef 

* Anatie Bsstarcbss, vol. vi. p. $M. 
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tbe panete, whatefsr they might be at that tone, woiild» 
'When divided by the number of years veckoned forward 
^m the epoch, be a quantity too inoonaiderable to affect 
the mean annual motions deduced from &ence for several 
years. 

For example, let an epoch of mean conjanction be a** 
somed at only the distance of 646,000 yean, and without 
considering what was the actual positioii of the planets at 
that time, which cannot certainly be known, let us suppose 
that they were all in conjunction with the sun in Aries. 
Now, since a planet cannot be more than half the circum- 
ference of the beavans, that is, six signs or 180 degrees, 
from its assumed fictitious place, the error that will be made 
in determining its mean place, at any time within a con- 
siderable intOTal befoie and after the- period wbnn the 
tables were actually constructed, will not exceed 180 de- 
grees divided by 648,000, that is, one second of a degree,— 
an error not greater than would be made by the modem Eu- 
ropean tables. 

This is Mr. Bentley's idea of the manner in whidi the ' 
Indian tables were formed; and Delambre says, that it 
coincides nearly with that which he himself had formed 
when he first read Bailly's Aainmomk Indietme* He made 
the supposition that in 1491, or any other year, if an astion- 
omer knew the places of the planets, and their mean mo- 
tions, it signifies not whether well or ill deteimined, he 
might thence find the epoch of a general, «r ahnoBt general 
conjunction ; fi)r a conjunction rigorously exact is impossi- 
ble, unless we go oadi to a very remote period indeed. 
But without going unreaaenably far back, he might find a 
time when the planets were dl in the compass of an arc of 
some degrees in extent. He mi^it then, neglecthij^ the 
differences, feign that they were tdl at the same pomt (it 
might be zero, or any other point). The degrees thus 
neglected divided by the number of years would be reduced 
to insennble fractions, which woidd be eonections to be 
made in the annual motions. It is no doubt in this way 
that all the civil and astronomical periods have been found. 
*<This idea," continues Defamibre, ^^ is so natural, that I 
have always been surprised it did not make Bailly drop his 
pen. It has prevented me from placing the least confidenee 
in the pretended proofs on which he has rested, and which I 
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# 
would nerer have disoasBed, had I not been obliged to do so 

in a history of astronomy.'* 

Mr. Bentley, to exemplify his idea of the formation of the 

Indian tables, has supposed the planets to have been in a 

line of mean conjunction in the beginning of Aries at the 

commencement of the eali yug, that is, at midnight between 

17th and 18th February* O.S., in the year of the Julian 

Siriod 1612, on the meridian of Lanea (75° 50' £. lone.). 
e then, by proceeding on the principle which he belieTeu to 
have been employed in forming the Indian tables, and using 
Lalande*s tables, has deduced a set of mean annual motions 
of the planets on the Hindoo sphere, wMch differ but a few 
seconds from the annual motions as given by Lalande. 
Now, had a European astronomer who had no idea of the 
Hindoo method found these fictitious motions in their 
tables, he would have been deceived by appearances, and 
have supposed them to be of great antiquity. 

The Hindoo systems of astronomy may be divided into 
thfee classes. 

The first class supposes a general conjunction of all the 
planets, their apogees and nodes, inthe first point of Aries, 
and this conjunction has for its period the calpa of Brama, 
which contains 4,320,000,000 years, and which began 
1,972,944,000 years before the cali yug. It a^^ars that 
the astronomer Bramagupta was the author of this enor- 
anoos period. 

The second supposes a general and true conjunction at 
the end of the calpa of Varaha, with a mean conjunction 
at the end of certain cycles. The calpa of Y araha is of the 
«ame len^h, but it began 17,064,000 years later. 

The third does not suppose any conjunction either at the 
beginning or end of the calpa. • 

The writings of Bramagupta, the Siddhanta, and the 
JSiromatii of Bhascara, belong to the first class : these do 
not assume a conjunction of the cali yug. Again, the 
Surya SiddhoTUd, Soma Sid^ianta, Variska Siddkanta, and 
euch others as assume a mean conjunction at the beginning 
of the cali yug only, as the Jot Kamob of Varaha, the 
tables of Tjivalore, d^c, belong to the second. And to the 
third belong the Brama SiddhantOy Vigkmt SiddhantOt 
BkanoHf Drubo Rothonot Chendrikot and other Siddhantas, 
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These «re constnieted on the principles of the European 
astronomy. 

Mr. Bentlej lays down this as a canon, " that the most 
certain mode of investigating the antiquity of Hindoo astro- 
nomical works is, by comparing the positions and motions 
of the planets computed thence with those deduced from 
accnrate European tables; for it must be obvious, that 
every astronomer, be his system what it will, whether real 
or artificial, must endeavour to give the true position of the 
planets in his own time, or at least as near as he can or the 
nature of his system will permit, otherwise his labour 
would be totally useless. Therefore, having the positions 
and motions of the sun, moon, and planets, at any proposed 
instants of time, given by computation from any original 
Hindoo system, and having also their positions and motions 
deduced from correct European tables, for the same in- 
stant, we can thence determine the point or points of time 
back when their respective positions were precisely the same 
in both." 

Proceeding on this apparently reasonable principle, he 
finds the secular motion of the moon's apogee, according to 
the Surya SiddJiantOj and the tables of Lalande, to be 42' 
10.9". Now, suppose that Varaha (the real author of the 
Surya) had determmed for his own time the position of the 
apogee, it would follow that, at the end of 100 years, there 
would be an error of 42' in the place of the moon ; 200 
years after, the error would be double ; and according to 
this idea, the apogee must have been determined by obser- 
vation 605 years before the epoch of 1799, that is, in 1134 
of our era. 

By like calculations on the node, he finds 580 years. The 
equations since found by Laplace change somewhat these 
determinations ; besides, it is impossible to answer for thb 
positions found by Varaha. 

By the motion of the sun's apogee, the time when the 
observations were made on which the tables were con- 
stracted comes out 1105 years. But the motion is so slow, 
and so difiicult to determine, that this result ought not to be 
reckoned with the others. 

Mercury, which separates so little from the sun, gives a 
result with a contraiy sign ; from this nothing can be de- 
tennined. 
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Ymtn gif«t 860 ymn, and Man 140^ whieh ra mdaaUj 
t4N» Utile. 

For Jupiter, Saturn, and the sun Mr. Bentlej nu&ei use 
of new equations. 

The aphelion of Mars gives 641 years. The mdeieal 
year 736. The whole brought together stand thus :*— 

Fioai the mooo's apog«e 60ft Y«bts. 

node 580 

8an'8 apogee 1105 

Venae 800 

Men S40 

Moon 759 

Japiter 875 

Saturn 805 

Mara^ aphelion 641 

Length of the year 730 

Total 7306 

which being divided by 10, the number of results, in order 
to get the mean, gives 731 years nearly for the age of the 
Swrya SiddhantOj which differs but five years firom the age 
determined by the length of the year only. 

Mr. Bentley says, that independent ef all ealculatioBs^ 
it is known fimn the ICndoo books by whom the Staya 
Siddhanta was written, and when. In the comraentaiy on 
the BhanoHt it is declared that Yaraha was the author of 
the wo^ Now, the BhtuwH was written in the year 1 021 
of saka, by one Sotanund, a pupil of Yaraha, and undex 
whose directions he vnrote his commentary. Yaraha must 
then have been alive, or a short time before. This agrees 
as nearly as possible with the age above deduced ; for the 
Bhatvotif in tne year 1799, the time when Mr. Bentley made 
his computations, was exactly 700 years okL It is ex- 
tremely probable that the name of Yaraha must have been 
to the Surya Siddhanta when it was first written ; hot that 
after his dea^ priestcraft found means to alter it, and to 
introduce the absurd story of Meya or Moya having re- 
eeived it through divine revelation at the conclusion of the 
satya yug. Indeed, according to Bentley, a number of 
other astronomical works were then framed for the purpose 
of deception, — some were pretended to be delivered frma 
the mouth of one or other of their deities, as the Brama 
SuldhaiUa, Vishnu Siddhanta^ and the works of Siva, 
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sumly called Taniros, Otliers were pretended to have been 
received through revelation, as the Sotna Siddhanta ; while 
others again were imputed to sages who lived in the re- 
motest periods of antiquity, as Variskta Siddhanta^ and 
other Stddhantas, to the number of about eighteen alto- 
gether, including the Surya Siddhanta. These are now 
called the eighteen original shasters of astronomy, although 
there be not above three or four of them original. 

M. Delambre says that the system explained in Mr* 
Bentley's memoir is so simple and reasonable, that it might 
have been found without the aid of the Indian books ; but 
when it appears to be the result of a careful examination 
of them, it seems to be placed beyond all doubt. On the 
whole, it appears that the Hindoo astronomy is entirely dif- 
ferent firom ours. If there be any resemblances, they have 
arisen out of the nature of the science, or irom what the 
Indians have borrowed from the Arabians, who were in- 
structed by the Greeks, rather than from any thing bor« 
rowed from the Indians by the Arabians, or by the Greeks. 
The enigmatic methods of the Indians were never known 
to the Greeks, and indeed have only been explained of late 
years ; so that the Greeks have taken nothing in astronomy 
from the Indians, unless perhaps the constellations ; this^ 
however, has not by any means been proved. As to the 
mathematical doctrines in the astronomy of the Greeks^ 
they were their own ; and they have demonstrated them, 
wfaue the Indians have proved nothing. It cannot even be 
shown that the Indians have ever observed, nor are there 
any recorded original observations of which the date is cer- 
tain. It is remarkable that the Indians, who could c<mipute 
eclipses, and who now announce them in their almanacs, 
have not recorded even one as having been actually ob- 
served ; while the Chinese, less skilful calculators, and yet 
less geometers, have long recorded them in their annals* 
We have been told of their spheres and their gnomons ; 
but the gnomons of India appear to have served merely as 
sundials, and to determine the latitude of a place. It is 
surprising that we have never heard of the solstitial -shadoWy 
and but rarely of the equinoctial shadow : that the Surya 
Siddhanta only slightly mentions the armillary sphere, 
whidi served to divide the sodiac into nacshatrag ; that we 
£nd only ia the commnitary some imperfect indicatimi% 
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but BO sctml olwervatioas. Tbeir amiillfify spherC} wrtb st 
temitml giobe in iU centre, and all their planetsiy orbits, 
reaemble the foroitQre of a cabinet rather than instroments 
inteoded for real obBervations. With their oUi<{aity of !&4^y 
tiieir iffnoranoe of refraction, the errors which they would 
no dottot make on the altitude of the pole, it is not easy to 
seo hoir they eoold find with any accaracy the longitude and 
latitude of the stars. They have only designated twenty- 
seven, that is, one in each naeskatra, andr their positions are 
onh^ given in degrees. 

We believe enough has been now said on the Indian as- 
ti o nem y * The ofMnions which we have followed are those 
of Sir William Jones, Messrs. Davis, Bentl^, and Cole* 
brooke, as d^vered in the Asiatic Researches, and which 
liave been adopted by Delambre, — a high authority in the 
hiitoiy of astronomy. On a subject which has been so 
mnch contested, it will no doubt be highly satisfectory to 
haire also the opinion of the celebrated Laplace, the author 
of the. Mieanique CSUate. He says, *^ The Indian tables 
•oppose an astronomy considerably advanced ; but all tends 
to^rodoee a belief that it is not (k high antiquity. Here I 
difier, with much regret, from the opinion of an ilhistrioiis 
and unforfunate friend. . . . The Indian tables have two 
principal epochs, one S1Q3 years before our era, the other 
1491. These epochs are connected by the motions of the 
son, the moon, and the planets, in sudi a manner, that de- 
porting fWwi the position which the Indian tables assign to 
the stars, at the second epoch, and returning to the first, by 
means of these tables we fmd the general conjunction which 
is supposed at /that epoch. The celMirated pldlosopher to 
whom I have alluded (BaiHy), has sought to estabhsh in his 
Indian Astronomy that this first epoch was founded on ob- 
servations ; but, notwithstanding hie proofs, exhibited with 
that cleamess which he knew so well how to spread over 
the most abstract subject, I consider it as very probable that 
it hiBM been ima^ned in order to give a common origin in 
the zodiac to the cdestial motions. Our latest astronomical 
tables, impfoved by a comparison of theory with a great 
number of very precise observaticms, do not aUow to admit 
tile supposed coi^netion in the Indian tables. Th^ even 
present dififerences much greater than the errors of which 
th^ are snsOeptiUe. Indwd, some elements of the Indiaa 
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astronomy could only have the magnitade asaigned to them 
a long time before our era. For example, it would be neces- 
sary to go back 6000 years to give the equation of the sun's 
centre the vabe it has in the tables ; but, independently of 
the errors of their determinations, it must be (A)8erved that 
they hare considered the inequalities of the sun and moon 
only in relation to edipses, m which the annual equation of 
the moon unites with the equation of the sun's centre, and 
increases it by a quantity neariy equal to the difference of 
its true value from that of the Indians. Several elements, 
such as the equations of the centre of Jupiter and Mars, are 
very different in the Indian tables from what they ought to 
be at the first epoch. The whole structure of the tables, 
and especially the impossibility of the conjunction which 
they suppose, prove that they have been fonned, or at least 
rectified, in modem times.** 



CHAPTER XIV. 

Hindoo MvthenuUicM. 

IMvisioQ of the OireimtflneBM of ths Giide— Ratio of tlw Dismster to 
tbe Circvmference— Tables of Sines and Vened Sines— Matlieinatical 
Treatises Account of tbe Origin of the 'Lilavati— Its Contents- 
Knowledge of Algebra. 

Thbbs is another subject of inquiry intimately connected 
with the astronomy of India ; this is their knowledge of 
the mathematical sciences* Here there is not so much 
room for the exercise of that disposition to exaggeration in 
respect of dates which so eminently distinguishes their as- 
tronomical systems. It is tnie, that part of their geometry, 
which is contained in the Surya SidihantOy which pro- 
fesses to have been a revelation delivered four millions of 
years ago in the golden age of the Indian mythologists, 
when man was incomparably better than he is at present, 
when his stature exceeded twenty-one cubits, and his life 
extended to teu thousand years, is involved in the absurdity 



806 BINOOO XATMSIUTICS. 

<if a pMUnmon to anliqiiity whidi outragM a& probabilily ^ 
yet this is not any pait of the doctimes thenuelves : set- 
ting antle what is fabulous, there yet remains sufficient ta 
give the subject high interest as a most important feature ia 
the history of the pure mathematics. 

In the Surya SiddhantOf notwithstanding the mass of 
fable and absurdity which it contains, there is a very ra- 
tional system of trigonometry. This has been made the 
subject of a memoir liy the late Professor Playfair, in the 
fourth volume of the Edinburgh Philosophical Transac- 
tions ; and although it be evidently written with a belief of 
the truth of Bailly's vinonary system deeply impressed on 
his mind, vet, leaving out of view the question of absolute 
antiq[uitv, it will be read with all the interest which that ele* 
gant wnter has never fiiiled to excite, even when the reader 
IS not disposed to agree with him in opinion. 

We have already noticed that the Indians divided the dr- 
cnmference of a circle into 860 equal parts, eadi of wlddi 
was again subdivided into sixty, and so on. The same di- 
vision was followed by the Greek mathematicians. This 
coincidence is remaikaUe, because it has no dependence on 
the nature of the circle, and is a matter purely conventional. 
It is nrobable both nations took thenua&ier 960 as the sup* 
posea number of days in a solar year, which might be the 
nrst approximation of the earl^ astronomers to its true 
value. The Chinese divide the cuc^ into 366 parts and one- 
fourth, which can have no other ongin than the sun's an- 
nual motion. 

The next thing to be mentioned is also a matter of arbi- 
traiy anangement, but one in which the Bramins follow a 
mode peeuSar to themselves. They express the radius of 
a circle in narts of the eircumference. In this they are 
quite singular. Ptolemy and the Greek mathematician* 
su|mosed the ladias to be divided into sixty equal parts» 
without seeking in this division to express any relation be- 
tween the radius and the dreumfeience. The lundoo mathe- 
maticians have but one measure and one unit for both» 
via. a minute of a degreoror one erf* those parte of which the 
civcumfenmee contains 31,600, and they reckon that the 
radius contains 3438. This is as great adegree of aocoracy 
as can be obtained without taking in smaller divisions than 
minutes, or sixtieths of a degree. It is true to the nearest 
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mimite ; aad tliis is all the exactness umed at in their trig- 
onometrieal taUes. The author, howerer, does not mean to 
assert that the ratio of the radras to the dreumference is 
cither accurately, or e?en very nearly, as 3438 to 21,600, 
which makes the diameter to the circumference as 1 to 
3.14136. It ai^ars from the Institutes of Akhar that the 
Bramins knew the ratio <^ the diameter to the circum- 
ference to greater exactness, and supposed it to be that of 1 
to 3.1416. 

The tables employed in their trigonometrical Calculations 
are two^ — one o{ sines, and the other of versed sines. The 
tone of an arc they call cramajya or jyapinda, and the versed 
-sine tUcramayya, These terms seem to be derived from the 
word jya^ wfalch signifies the chord of an arc, from which 
the name of the radius or sine of 90^, viz. trijyaf is also 
taken. This regularity in their trigonometrical language is 
not unworthy of remark ; but what is of more consequence 
to be observed is, that the use of sines, as it was unknown 
to the Greeks, who calculated by the help of the chords, 
forms a striking difference between theirs and the Indian 
trigonometry, ft is generally supposed that the use of sines, 
instead oi chords, in modem trigonometiy, was borrowed 
from the Arabians. It is certainly one of the acquisitions 
vrhich the mathematical sciences made when, on their ex- 
pulsion from Europe, they took refiige in the East. 

The table of sines exhi|nts them' to eveiy twenty-fourth 
part of the quadrant ; the table of versed sines does the 
4same: in each the sine or versed sine is expressed in 
minutes of the cireumferenee, neglecting fractions. Thus, 
the sine of 3^ 45' is 225, the sine of 7^ SO' is 449, and so 
on. The rule for the computation of the sines is curious ; 
it in^eatcs a method of e<»nputing a table by means of 
their second differences, — a considerable refinement in cal- 
^lulatioD, and first practised by the EngtisK mathematician 
Briffgs. 

The Surya SUdhinta does not give the demonstration 
of the truth of the rule ; but the commentaiy gives direct 
geometrical means for their calculation. IH the progress of 
science, the invention of trigonometiy is a step of great 
importance, and of considerable difficulty. He who first 
formed the idea of exhibiting in arithmetical tables the 
ratio of the sides and angles m all possible triangles must 
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htft been a mm of piofomid tiboaffht and oi extenaye 
knowledge* However ancient, thererore, any bo<^ maybe 
in which we meet with a eystem of trigonometry, we may 
be ascared that it was not written in the infancy of the' 
science. We may therefore conclude, that geometry nmat 
have been known in India long before the writing of the 
Surya Siddhania. Professor Playfair, speaking of the In* 
dian rule for computing sines^ which is certainly very in- 
genious, says, " It has the appearance, like many other 
things in the science of those Eastern nations, of being 
drawn up by one who was more deeply versed in the sub- 
ject than ma; be at first imagined, and who knew much 
more than he thought it necessary to communicate. It i» 
probably a compendium formed by some ancient adept in 
geometry for the use of others who were merely practical 
calculators." 

The earliest notices which reached Europe conceming- 
the Hindoo mathematics came, we believe, from an inge- 
nious English mathematician, Reuben Burrow. Rending 
in India, and taking a lively interest in every thing con- 
nected with the history of his science, he was led (o collect 
oriental manuscripts, some of which in the Pemian lan«- 
guage, accompanied with an interlined translation into Eng- 
lish, he sent to his friend the late Isaac Dalby, Professor 
of Mathematics in the Royal Military College. These 
were communicated to various persons in this coontiy about 
the year 1800. 

In the year 1813 Edward Strachey of the East India 
Company's service published a translation from the Persian 
of the Bija GanUa (or Vija Garnta), a Hindoo work on al- 
gebra, written by Bhascara Acharya, who lived about the- 
year 1150 of the Christian era, and who, besides this book,, 
had composed other mathematical treatises, particularly the 
Lilavati, a work on arithmetic and practical geometry. 
These books, composed originally in Sanscrit, had the- 
highest reputation in India, and were translated into differ- 
ent languages. The LUavati was translated, by order of 
the Emperor Akbar, into Persian, on account, as Fyzee the 
translator says, of the wonderful arts of calculation which 
it contained. The Vija Gonita was also translated into 
Persian in the year 1634, and it was from this Mr. Strachey 
made his English translation. 
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Again, in the year 1816 John Taylor/ M.I)., of the East 
.India Company's Bombay Medical Establishment, pub- 
' iiehed in India a translation of the LilavoH directly from the 
Sanscrit; and in the following year, H. T. Colebrooke, 
£sq., published Algebra, with Arithmetic and Mensuration, 
from the Sanscrit of Bramagupta and Bhascara. This woric 
•contains translations of four different treatises written in 
Sanscrit verse on the arithmetic, algebra, and geometry of 
. fiindostaUc Two of these are the Lilavati (arithmetic) and 
V^a Ganita (algebra) of Bhascara already mentioned. The 
other two books are still more ancient, and were composed 
by a mathematician named Bramagupta. These, like most 
of the mathematical treatises of the Hindoos, form part of 
systems of astronomy ; the first two being the introduc- 
tion to the Siddhanta Siromani of Bhascara, and the other 
two forming the twelfth and eighteenth chapters of the 
JSrama SiddhantOy an astronomical work of Bramagupta. 

The age of Bramagupta is considerably earlier than that 
of Bhascara, and his works are very rare. Mr. Colebrooke 
vras fortunate enough to obtain a copy of them, which is 
imperfect in some respects, but in which the chapters on 
mathematics are complete. The age in which he lived is 
fixed with great probabUity from various concurring circom- 
stances, particularly from the position which he assigns in 
his astronomy to the solstitial points, to the sixth or begin- 
ning of the seventh century of the Christian era, — a period 
earlier than the first dawn of the sciences in Arabia, al- 
lliough much less ancient than all that now remains of the 
Crreek mathematics and astronomy. Ganesa, the most dis- 
tinguished of the commentators on Bhascara, quotes a pas- 
sage from Arya Bhatta on algebra, which contains the re- 
fined artifice for the solution of indeterminate problems, 
which is called in Sanscrit CtUtaca, Arya Bhatta is in- 
<leed . regarded as the most ancient uninspired writer that 
has treated of astronomy. By a variety of arguments Mr. 
Colebrooke makes it appear that this algebraist wrote as far 
back as the fifth century of the Christian era, and perhaps 
-earlier. He was therefore almost as old as the Greek al- 
gebraist Diophanttts, who lived iibout the year 360. The 
Persian translator of the Lilavalij Fyzee, gives an account 
of the origin of that treatise, which has in it much of that 
•«ir of romance that distinguishes every thing oriental, not 
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i « e pti ng ^unt teienee. Lflavati wu tiie name «f the au- 
thor's (E»uuRara*s) daimhiery cenceramg wham it appeared, 
from the <iiniitiee of the aeeendaot at her birth, thii she 
was destined to pass her life BninaRled, and 'without chil- 
dren. Her ftither thought he had ^seovered a lucky hour 
ibr eentractiiig her in marriage, that she img^ht he fimly 
coB&eeted and have progeny; and when the hoar i^ 
proacfaed, he broagfat his daughter and her Intended hns- 
band near him. He left the hoop-cop on the ^ssel of water, 
and kept in attendaacice a time-knowing astrologer, in eider 
that, when the cop shoold subside in the water, these iwo 
preeions jewels should be nmted. But as the intended mai^ 
riage was not aooorfi^ to destiny, it happened that the girl, 
from a curiosity natural to young persras, looked into the 
cup to obserre the water coming in at the hole, when by 
chance a pearl, separated from her bridal-dress, fell into the 
cup, and rolling down to the hole, stq{q»ed the influx of the 
water ; so the astrologer waited in cxpectauon of the prom- 
ised hour. When the operation of the cup had tiius been 
delayed beyond all moderate time, the father was in con- 
sternation, — end, examiningthe cup, found tiiat the hole 
was closed, and the long-expected h«Nir past. ' Bhascara, 
thus ^atly disappointed, said to his unfortunate daughter, 
** I will write a book of your name, which shall remain to- 
the latest times, — for a good name is a second life, and the 
groundwork of eternal existence." 

The Lilavati treats of arithmetic, ^nd contains not only 
the common rules of that science, — there reckoned eight in 
number, — but the application of these rules to various ques- 
tions on interest, barter, mixtures, combinations, permutap 
tions, the sums of progressions, indeterminate problems, 
and, lastly, of the mensuration of surfeces and solids. All 
this is done in verse, and the lanffuage, even when most 
technical, is often highly figurative. The qnestiim is usually 
proposed with enigmatical conciseness, next the rule for 
computation is given in terms somewhat less obscure. The 
example follows ; but it is not until this has been studied 
that all obscurity is removed. No demonstrati<Mi nor reason- 
ing is subjoined ; but the rules ard found to be exact, uod 
nearly as simple as in the present state of analjrtical inves- 
tigation. The numeral results are readily deduced ; and if 
they be compared with the earliest spedunensof Gieek eal* 
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«altfti«ii, tlie adhnntiign of iIm dmaml noteHoB mn vHmed 
in « flteikiDf light. Tke woA begins thus: **iaaing 
bowed te the deity, nvinae lieed is iHw aa fthyhiit, wkose 
leet are edond by feds, wko, whencalled to xnind, lestotes 
itk vQfteiieB fnm -embanHSBMBt, and faestours hiq^iB«ss4)n 
liisworshinen,IpiapeaBdtlas easy prDoees of osBipata- 
tkn, deli|^fu] fay its "^elegaiiee, pevqaeneas -witli VMods, 
concise, aatt, andcomct^lmd pleuingto the kssned.'^ ^e 
defiaitioiis ase given in tile Ibnn of an intjrodnotian, and are 
fdlowed by an invocation: ** fSahitation to Oanesa, re- 
qslenckfflt as a blae and spotless lotas, and ddlightinff in the 
tremoloBS motion of the dark serpent ii4iiofa is oontmully 
twimng wilttn hki throat.'* The roles of aritfaoietiB are 
then delivered in verse, and addressed to Lilwrati, ayosng 
and ebanmng female, who appears 4o be seoeiviag tlie in- 
stmctions of the aothor, uid to srhcan the eocannlai of the 
mlesaon asnally proposed as^piestionBto he resolfed. 

The arithmetic is foHowed by a treatise 'on geometiy, in- 
liener in excellence certainly to die tnatise on alg^ira, yet 
well deserving of attention. We have here tlie celebntitod 
proposition, that the square on the hypotenuse of a right- 
angled triangle is equal to the squares on the sides contain- 
ing tiie right angle ; and other propositions which fonn part 
of the system of modem aeometry. There is one proposi- 
tion remarkable, namely, uiat which discovers the area of a 
triangle when its three sides are known. This does not 
seem to have been known to the ancient Greek geometers. 

It i^ a most siaguhiT ciioumstanpe that, with sudi a body 
of madiematical science as has descended from a very re- 
mote period to the present time, there is afanost an entire 
want of all analysis or syntheti^demonstration ; for this it 
is not easy to assign a cause, ^mse learned men in Europe 
have supposed, that the entire ignorance of the modem B&i- 
doos of the demonstrations of their rules is a satis&ctory 
proof that they are not the mventors of the science ; or else 
that the knowledge of the mathematics has declined so much 
that they have no longer any idea of the fundamental prin- 
ciples and the practicid operations which they have been, 
taught by tiieir ancestors. 

The algebra of the Hindoos comas neart to be caaaidertid. 
We hava seen tiiat the age in which AryaBhalta Mved wan 
niobably not very different from that of Diophantot* It 
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moit, howerer, be conceded to the Hindoo algebniit tbat 
he had adTanoed faither in the aeience, since he appears to 
have heen able to resolve equations containing several un« 
known quantities, wboch it is not dear that Diophantus 
knew ; and also luid a general method of resolving indeter- 
ininate equations of at least the first degree, which it is 
certain that Diophantus had not attained. There is yet a 
<carious question left for discnsmon : Was the science of 
algebra known long before, and by what degrees of improve- 
ment did it advance until the time of Aiy a Bhatta ? The 
late Professor Playfair was of opinion that it was much 
older. He observes, *' It is generally admowledged that Dio- 
phantus cannot have been himself the inventor of all the 
rules and methods which he delivers ; much less is Arya 
Bhatta to be held the sole inventor of a syst^n that was 
atill more perfect than that of Diophantus. Indeed, before 
an author could think of ind>odying a treatise of algebra in 
the heart of a system of astronomy* and tuminff the re- 
aearches of the one science to the purposes of the oUier, both 
xnnst be in such a state of advancement as the lapse of 
■several ages and many repeated eiSbrts of invention were re- 
-quired to produce."* Delambre, in answer to this, says, 
when an author has created a new^ science aipong a people 
•considerably advanced in civilization, men of genius will 
not be long in acquiring the new notions, in onler to ex- 
pend and multiply their application. Thus, among the 
Greeks, Archimedes succeeded to Conon, and ApoUonius 
followed Archimedes, in less than sixty years. The Ber- 
noullis made decided progress in modem analysis even in 
the lifetime of Newton and Leibnitz, its inventor8.t 

It appears from the Hindoo treatises on algebra that they 
understbod well the ariAmetic of surd root^ ; that they 
knew the general resolution of equations of the second de- 
gree, and had touched on those of higher denomination, re- 
solving them in the simplest cases ; that they had attained 
a general solution of indeterminate problems of the first de- 
gree, and a method of deriving a multitude of answers to 
j)roblems of the second degtee, when one solution was dis- 
covered by trials. Now, this is as near an approach to a 

' 1 B?"**""** Rw^tew, wi. xxix. p. 14S. 
t IMaaibi*, mtt, 4€ PAainttamie du Moym JLgtf JHmoiuts pritim- 
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general solution as was made until the time pf Lagnnge. 
The Hindoos had also attempted to solve equations of higher 
orders, but with veiy little success. They not only applied 
algebra both to astronomy and geometry, but conversely 
applied geometry to the demonstration of algebraic rules. 
In fact, uiey cultivated algebra much more, and with greater 
success, than geometry, as is manifest from their low state 
of knowledge in the one, and high attainments in the other. 
Mr. Colebrooke has instituted a comparison between the 
Indian algebraist and Diophantus, and has found reason to 
conclude that, in the whole science, the latter is very far 
behind the former. He says the points in which the Hin* 
doo algebra appears (distinguished from the Greek are, be* 
sides a better and more convenient algorithm, — 

1st, The management of equations of more than one un- 
known quantity. . 

2d, The resolution of equations of a higher order, in 
which, if they achieved little, they had at least the merit of 
the attempt. 

3d, General methods for the resolutions of indeterminate 
problems of the first and second degrees, in which they 
went far indeed beyond Diophantus, and anticipated dis- 
coveries of modem algebraists. 

4th, The application of algebra to as^onomical investi- 
gations and geometrical demonstrations, in which they also 
nit upon some matters which have been reinvented in mod- 
em times. 

On the whole, when we consider that algebra made little 
or no progress among the Arabians — an ingenious people, 
and particularly devoted to the study of the sciences, and 
that centuries elapsed from its first introduction into Europe 
until it reached any considerable degree of perfection — ^we 
incline to the opinion of Professor Playfair rather than to 
that of Delambre, on this branch of Indian science, andaro 
disposed to believe that algebra may have existed, in oiie 
shape or another, long before the time of Arya Bhatta. 
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TRIGONOMETRICAL SURVEYS: 

CHAPTER XV. 

CoUmd LcmAtoiC* Surveys. 

CokMMl Lanbton appointad to make a Surrey acroaa tto FoniinBla-- 
iSvantamapawoMed by him for thia Taak-Difficoittes of a Thgo- 
nometrical Sarv»y— Colonel Lambton commencea Wa Iial»mH--Tn- 
anglea carried asnaa tbe Pemnaato-Contlimaliaft of tba Swvoy— 
]>Mtli of Gobmal LaaDbu»r-ConclQaiflD. 

About the year 1800, Colonel Lambton, then a major in 
the king's service in India, a most intelligeiit officer, and 
well versed in mathematicsd science, and particuiaily in the 
means of applying it to the improvement of geomphy, 
projected a survey across the peninsula of bidia, mrthe pur- 
pose of determining the positions of the (irincipaL geographi- 
caJ points. By the success of the British arms, a distiict 
of country had been acquired, which not only opened a fiee 
communication witb the Malabar coast, but, ifrom its nature, 
afforded the means of connecting that with the coast of Co- 
romandel, by an uninterrupted series of ^iangle^ and of 
continuing that.series to an almost indefinite extent in every 
direction. He aocordinffly communicated his views to tire 
governor in council at Madras, and wae by him appointed 
to conduct that important service, with a liberality by which 
alone it could be carried into execution. 

A new era had commencol in the practice^ of trigono- 
metrical surveying, by the determination of the distance be- 
twvpn the meri^ois of Paris and Greenwich. This was 
begun by General Roy, in die year 1784, who then measured 
a base of about five miles in length on Hounslow Reath 
with a degree of scientific skill th^ had never before been 
exceeded, and probably not then equalled. This was the 
first of a series of operations. The labour was recommenced 
in 1787, and carried on until completed, under the able 
direction of the general, by a series of triangles extending- 
from Greenwich Observatory to Dover. A like series of 
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triangles was detennined| by eminent French mathemati- 
cians, between Paris and Calais, Blancnez and Montlam' 
belt, points near the French coast opposite to Dover, and 
the British and French triangles were then connected by 
observations made across the Channel, by means of lights 
exhibited at the stations. At that period the English artists 
excelled all others in the world in the construction of ex- 
quisitely-divided astronomical instruments. Probably the 
French mathematicians employed on this occasion were 
superior to the English in the rehned theories of modem 
analysis. However this might be, the series of geodetical 
operations then begun soon called into action the exertions 
of artists and mathematicians to the great benefit of astro- 
nomical and geographical science. 

Colonel Lambton, then, in beginning his labours, had the 
advantage of excellent instruments ; a theory almost per- 
fect in the writings of Delambre and Lesendre ; the pre- 
vious example of the British trigonometrical survey along 
the southern and eastern coasts of England, by Colonel 
"WiUiams, Captain Mudge, and Mr. Dalby, the atcount^of 
which, to one about to commence a like labour, was, as he 
says, a treasure. There must have been partial surveys 
of portions of our Indian territories before this time ; but 
these were all conducted on principles much inferior in ac- 
curacy to those employed by Colonel Lambton, and with 
less perfect instruments. 

The survey of a kingdom, or of such an extent of country 
as that undertaken by Colonel Lambton, besides requiring a 
degree of intelligence and resources much beyond what are 
necessary in the survey of a district of no great extent,, 
wanted further for its complete execution two most important 
elements, — one of these is the magnitude, and the other the 
figure of the earth. The difficulty of resolving these prob* 
lems in geography was, therefore, to be surmounted ; and 
for their solution, besides purely mathematical knowledge,, 
various applications of the doctrines of astronomy and other 
branches of physical science were essentially necessaiy. 

The general object to be attained in the survey of a coun- 
try is to determine the precise position of every remarkable 
point, and the exact direction of straight lines joining them» 
as well, in respect of eaeh other as in respect to the merid- 
ian which th^ intersect ToejQQBCtthis foax8er«zatepr<K 
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Qflwin^ finm wkxi otbev* and diJBGted to caSsnot 
aJUjettu^ xmitt be performed and oominnod. The fint ia die 
junmanment of one or more bases, each from ^e to seven 
nulea long, and the longer tiie better. These should be on 
a straight and level line ; but as this can hiodly ever he 
enetfy obtained, it most be neuiy sadi a line. It has 
been usual to measure this line by placing straight rods, 
sometimes of deal, sometimes of metid, and on one occasion 
oMass. all of the same length, end to end in suocession, 
and eaoi supported horizontaltj, and those behind brought 
forward and placed in advance along the vrhole fine. Gene- 
ral Roy, after having tried the deal, and also the glass iykIs, 
at last had recourse to steel chains made like a watch dmin. 
He found that these, when laid in wooden troughs, and 
stretched by weights that were always the same, Were as 
much to be trusted to as rods, and greatly more convenient. 

In the ^rand series of operations carried on by the French 
mathematicians to detenmne the length of a quadrant of the 
meridian, rods of platina were used ; and in the latest ope- 
ration of this kind, viz. the base measured along the shores 
of Loch Foyle for the trigonometrical surv^ of Ireland, two 
parallel rods of different metals, united together m a par- 
ticular way by cross-bars at their ends, have been employed. 
Rods of this description we believe have been sent to India, 
and will be employed there in future geodetical operations. 

The next part of the process is the selection of a number 
of points, called statumSf all over the cohntry to be surveyed. 
Tbsse are supposed to be joined by stra^fat Ones which 
form a series of triangles. In each triangle the angles are 
to be taken by a theodolite of Targe dimensions, ai^ then, 
when one side is known, the others may be found !^ trigo- 
nometry* These bein^ known, the whole series may be 
delineated on paper, and the position of each point on the 
survey found in respect to all others. This is sufficient for 
' determining every line, and eveiy figure within a given ex- 
tent ; but something more is necessary to determine its po- 
sition on the earth's surfoce, and its situation in respect to 
the quarters of the heavens, and the parallels of latitude, 
and fixe meridians on the surface of the globe. The first 
of these objects is determined by observing the angles which 
one or more side* of the triangles make with the meridian^ 
passiog through the stations which aire the intorsee^ens of 
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tlt^ ndfiM* Tbis serres to plaice the wbidc in, its proper po^ 
afkion with rrapect to the oaidinal points. The next thing 
in be done is to (dace the tract surveyed between the tw<r 
pu^ris of latitude on the artificial globe, corresponding to . 
those on the surface of the earth which they represent. 
This is done by determining: by astronomical observations 
the latitudes of any two stations in the survey at a con- 
siderable distance north and south from each other. When 
this is performed, and the magnitude of the celestial arc in * 

the heavens expressed in degrees is compared with the m^- > 

sored length of the terrestrial meridian between the parallels 
paaring through tho stations, the length of a degree on the 
earth's surface will be known. i 

The position of the whole as to its distance from the 
equator or pole will now be known ; but its distance east or 
west from some known meridian, that is, its difference of 
longitude, remaibs to be determined. This must "be found 
by meuis taught in the doctrines of astronomy. 

Colonel Lambton, being in possession- of some valuable 
instruments, and in expectation of others from England, ' 
which the India Company had with the most laudable libe- 
rality given him permission to procure, began the survey by 
measuring a base on the table4and of the Mysore country, 
near Bangalore : it was more than 100 miles from the sea, 
and on this account unfitvourable, because its elevation 
above the level of the sea required to be fbund, and this 
could only be done by conresponding observations of the 
baiNnneter made at the base and at Madras. Howevef, 
having provided an apparatus similar to tbat employed for a 
like purpose in the British survey, he commenced his labour 
on 14th October, 1800, and completed it on 10th Becemb^r. 
After making the necessary corrections for the expansion 
and contractions of the chain by heat and cold during the 
process, he found the true length of the base, at the tem- 
perature of 62° and reduced to the level of the sea, to be 
3t,S67.70G feet, or 7.4321 miles. By a series of subsequent 
astronomical observations, the latitude .of the south end ef 
the base was found to be 12° &4' 6". 

Colonel Lambton resumed hjs labour in the year 1802. 
He had by this time received a most complete apparatus, 
from England : this enabled him to execute his views on 
the scale originally proposed, which was the measuiement 
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of a considerable arc of the meridiaB. "Wlthoat legardin^ 
what he had fprmerly done, he began anew, and fixed on a 
tract of country for a base near Madras. It was well 
adapted to his purpose, being an entire flat, extending in a 
soatherly direction almost eight miles. The length of the 
base, reduced to die level of the sea and the temperature 
32^, was 40>006*44 feet, or 7.546 miles. The latitude of the 
north end was 13° 0' 29", and it made an angle of about 
12° with the meridian. From this a series of triangles was 
carried about eighty-five miles westward, extending north 
to the parallel of 13° 19^ 49", and south to Cuddalore, in 
latitude 11° 44' 53", embracing an extent of 3700 square 
miles. The country seems to be favourable to the choice 
of stations, and the climate to geodetical observations, for 
the triangles are of considerable magnitude, the sides of 
some being thirty or forty miles in length. They are also 
well contrived for avoiding very acute or very obtuse angles^ 
which are unfavourable to accuracy in trigonometrical sur- 
veys. In comxmting the sides, Colonel Lambton reduced 
the observed spherical angles to the angles of the chords of 
the arcs, according to the method of Delambre. The chords, 
which were the sides of the triangles, were then converted 
into arcs ; and as by a very judicious arrangement, — ^which 
is, however, not always practicable, — ^he had contrived that > 
the sides of four triangles which connected the stations at 
the north and south extremities of the meridian should be 
very nearly in its direction, their sum, with very little de- 
duction, gave the length of the intercepted arc, which was 
thus found to be 95,721.326 fathoms. 

By a series of observations for the latitude at the extrem- 
ities of this arc, made with an excellent zenith sector of five 
feet radius by Carey, the amplitude of the corresponding 
arc in the heavens was found to be 1°.58233. The length 
of the terrestrial arc in fiithoms divided by this number 
gives 60,494 fathoms for the leneth of a degree in the 
middle parallel of latitude, viz. 12° 32'. This at the time 
it was measured was the degree nearest t6 the equator 
(expept that in Peru almost under it) which had yet been 
measured, and on that account was highly interesting. 

The next object was to measure a decree perpendicular 
to ibe meridian in the same latitude, lliis degree was ae* 
eoidingly derived from a distance of more than fiftjifife 
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bbAbs^ bfltwmt ths steMions^ of Csnoigooly and Camaglnir, 
nmad/f ^sm east and w«st of one another. To detennino 
tfao leR||t& of this dogreO) very Gonrect measures of the angles 
which that line ma£ with the meridians at its extremities 
wetm n ecBSsa ry. In fliet, the angles were obserrdd with the 
neatest carr; bat from the nearness of the intersection of 
UB& nieridiooai arc and perpendicnlar arc to the equator, the 
remit is less to be relied on Aan the measure of the merid- 
ional degree. The degree perpendicolar to the meridian of 
Garangooly was found to be 61,061 fathoms.** By com- 
paring this witii the meridional degree, Colonel Lambton 
found that the earth'» compression at the poles should be 
rackonod 1-210. This, however, we know to be too much ; 
but if we diminish the perpendicular degree by 200 fisithoms 
and make it 60,861, as a writer* in the Phil. Trans. 1812 
contends that it ought to be because of an error in Colonel 
Lambton' s calculations, then the compression will come out 
1-330, which is probably near the truth. 

The measurements which we have hitherto described 
worn made in the yes 1803. In 1806 the series of trian- 
gles was carried quite across the peninsula to the Malabar 
coast, wfaidi; they intersected at Mangalore on the north and 
TeUidxeny on the south. They passed over the Ghauts, — 
so celebrated both in ibe natural-imd civil history of Hindos- 
taB» Two of the stations, Soobramanee and Taddianda- 
mole in the Western Ghauts, not far from the coast, were, 
tks fi>imer 5683 feet, and the hitter 5682 feet above the 
level of the sea. The heights of the stations were all de- 
tenmmd fimn the distances and observed angles of eleva- 
tiott; and it. is no small proof of their accuracy, that after 
ascending the chain of the Ghauts ficom the Coromandel 

* The readoB should know that tito'evtb i»not an exact sphere, but a 
solid, formed by aa ellipse, taming Doond its lesser axis ; so that a me- 
liAsn is not a circle, but an ^ipse, the curvature of which gradually 
dimiflishes flmm the equator to the poles. It Is a consequence of this 
ligare that the degrees of latiluds grsdu^y increase ttom the equator 
to the pdes ; and the inequality of the degrees in different- latitudes de- 
pends on the inequality of the axes in such a way that the one is de- 
dairiUe firom the other ; that is, if we know the propiDrtion which the <nie 
ajus bears to tibe. other, we can fiod the pmportion which tiie lengths of 
degrees in any two paiailels, 5"* and 10° fbrexfiiude, have to each other, 
and the contrary. The deviation of the ffgure at the earth ftom a per- 
feat i^hare- ia cslled itscowpr gsw on, and it is measured by the tlacticMial 
psst that tha diflbrHisaaf the two njm isof the greater. 
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cottit <m the ea>t» and desoendiiig again to the level of the 
■ea on the Malabar coait, a distance of moie than 360 miles, 
the sum of all the aacenU differed from ^e sum of the de- 
aoente only by eight feet and a hall 

From the triangles thos carried across the peninsola, a 
correct measure of its breadth was obtained, and one oon> 
siderably different from what had prevwusly been supposed. 
The distance from Madras to the opposite coast was found 
to be nearly 360 miles, instead of 400 miles as given in the 
best maps before the time of the survey. 

The great extent of the triangulation now required a 
second base to be measured in the interior of the country. 
This was accordingly done near Bangalore, about 170 miles 
west firom Madras, not far from the position of the first base. 
The work was performed with great accuracy by Lieutenant 
Warren of the 33d regiment. It was connected with the 
Madras base by the intermediate triangles, and by these its 
lenffth was computed. The result differed only about three 
and a half inches from what it was found by the actual 
measurement, — ^a remarkable proof of its accuracy, con- 
sidering that the two bases were 170 miles distant. Sudi 
a near coincidence must produce great confidence in the 
skill of the observers and the excellence of the instruments 
they employed. The length of the second base, reduced to 
the temperature of 62° and to the level of the sea, was 

39.793.7 fathoms, or 7.636 miles. The latitudes were de- 
termined by the zenith sector with every precaution at both 
stations ; the same stars were observed at both many times, 
and a mean of the results taken. From the observations 
it was found that a degree of the meridian in lat. 12° 55' 
10", is 60,498 fathoms. 

The next thing attempted was the measurement of a de- 
gree perpendicular to the meridian in the above latitude, 
which is that of Savendroog, near Bangalore ; but here an 
uncertainty similar to that in the former case was found 
in the result. This, indeed, was inseparable from the nature 
of the thing to be done. The degree was found to be 

60.747.8 fathoms. Colonel Lambton remarks that, suppos- 
ing the ratio of the earth's diameter to be 1 to 1.003125, the 
meridional degree 60,498 fathoms gives 60,858 fathoms for 
the perpendicular degree, which diners by 110 fathoms from 
what is found by measurement ; hence we must infer eitiier 
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that the earth is not an ellipsoid,* or that thb measure is 
incorrect. 

In the year 1810^ Colonel Lambton communicated to the 
Asiatic Society an account of the measurement of an arc on 
the meridian, extending from lat. 8° 9' 38'' to 10<^ 59' 49" ; 
and again, in 1812,- he made a further communication on 
the extension of the meridional arc, from the last-mentioned 
latitude to 15° 6' 1". His principal object, when he com^ 
menced the survey, was to connect the two coasts of Coro- 
mandel and Malabar, and to determine the latitudes and 
longitudes of the principal places, both on the coasts and 
the interior ; but, as the work advanced, his views expanded, 
and in addition to the triangles carried across the peninsula 
between the parallels of 12^ and 14°, he extended another 
series from Tranquebar and Negapatam entirely across to 
Paniani and Calicut ; and to render the skeleton complete, 
a meridional series was carried down the middle of the pe- 
ninsula, terminating at the sea near Cape Comorin ; from 
this series others were extended to the east and west, en- 
tirely along both coasts ; so that, in 1812, a web of trian- 
gles had been completely woven over the peninsula of India 
from the parallel of 1 4P to its southernmost extremity. This 
triangulation had for its objebt the determination of the 
latitudes and longitudes of all the remarkable points ; such 
as tops of mountains, cities, dec. The result of ^hese has 
been applied to the improvement of the topography of the 
country ; and has been given to the public, we believe, in the 
excellent maps of that accurate geographer the late Mr. 
Arrowsmith. The measurements of the meridional arcs, 
which had a higher aim, the determination of the figure 
and magnitude of the earth itself, have, however, been most 
interesting to general geography and astronomy ; and, ac- 
<;ordingly. Colonel Lambton's various memoirs have found 
a place in the Asiatic Researches and London Philosophical 
Transactions, as affording most important data in phiio- 
80]^ical and astronomical science. 

In the progress of the survey the meridian of th^ Doda- 

foontah station, or of Savendroog, was continued south to 
'unnae, in the lat. of 8° 10' ; and the series of triangles 
for extending its length was continued to the same pomt. 

* Ellipsoid, a solid generatiid by the revolution of an ellipse about one 
of its axes : in this ease Um lesser. 
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Im the Mctoifc •£ Hw pwltytiflp two jMir imam men 
measand,~-one at Patchapoliam, where the men&auBtcr- 
eecti the fnaUM ef llS «n^ welbBr «tr Tipaevdly, near 
the eeathem cxtceniitj ni tiie aic. These haiaes mmn 
ncar^ of the eane length, bat eeaewhat ehoxter Ihafft ikai 
at Baagaleie. In many places the obvaataj is hij^ and 
diffitalt to pmetiate. ThWe is a aanmutain hene, the hill 
of Penaaul, in lat. 10° 18'; its height is 7867 faet. On 
this meridian, the ^JistBiJoes ef fire statiaiMiy with the oor- 
nsponding laiafdes, mete deteimined. The aaiphyriide of 
^bb whole aie, hetwoea PiiBitae, the JMiuth extiesii^ «Bd 
Panghnx, the nostheimnoet pomt, was 5'^ 56' 47 J32'\ Mod 
its length 359^5^5.4 fibthoms. Fiom this toad the iater- 
wediate points, the following ^egrces and their ■tearoawa 
wcBedtthused. — 

PonnaesndPuletaapoIiam 60473 ^34' U" 

Pvnnae and Dodagoontnh (MMB6 10 S4 40 

PnniMe and BonKNnwdrum < MUS If 4 41) 

Punaae and Faqflrar ) 66469 11 8 3v 

Mean of tbe two last 60465^ II 6 23^ 

From a fonner measoTemeiit 6B4M 12 S3 

In these degrees ttie same anomaties occnr which have 
been obeenred in France and England, and probably will 
always occur when contigaoos arcs are coBoqpared with one 
another. We have abready observed, that on the sappo- 
sition that the earth is a figure generated by the reTolotion 
of an ellipse about its^eseer axis, the degrees should grad< 
ually increase from the equator to the pole, aocordii^ to a 
detenmnate law. Here we see that the length of a dome, 
of which the middle parallel is 11° 4' 44" is less than (&en 
nearer the equator. A small part of this inegularity may 
be owing to error of observation ; but the greater part must 
be placed to accoEont of the irregularities in the Erection 
of gravity arising from the ineqoatities ^t the surface, or 
in the interior of the earth, the attraction of niunmtains, or 
the local variation of density immediately under the snr&ce. 
This is an example of the difficulties which are to be ex- 
pected in an extensive trigonometxical survey. In the 
London Phitosophioal Transactions far 1818, Colonel 
lambton has given an abstsact of the results of his meas- 
urement of the meridian. He had then at different times 
measnred three complete sections of aaareof themeridiin. 
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We have aJjeadj desczibcd two of Ummi viz. od6 ezteidiBg 
from Punnae, lat. 8^ 9' 38'^ to PutcluHpoliam, ia lat. 10^ 
59' 49^9 and another extending irom Putchapoliam to Nnor 
thabad, in lat 15° 6'« He hs^ afterward the good foitiuie 
to get another section extending from Namthabad to Dan- 
mergiddat in the nizam's donumons, which, being in lat. 18^ 
3' 24'\ givea an addition of 2<> 5r 23'', making on the whole 
an arc of 9° 53' 45" in amplitude, — an extent of apwaxda 
of 680 milet, — the longest single arc that had ever been 
meaaured on the sur&ce of the globe at the time it was ac- 
complished* The number of base lines measured wese five. 
He had now got the measured length of « degree ia three 
different parallels, viz.-^ 

Fifliiei Mid.bt. 

60472.83 »o 34' 44" 

60487.56 ]3 2 55 

00512.78 10 34 32 

From these, conipned with the length of degrees meas- 
ured in England, Sweden, and France, he obtained various 
fractions for the earth's compression at the poles, and taking 
a mean among them, at last came to the conclusion that 
the compression was ^. The remainder of the details in 
his abstract of his operations is highly interesting to mathe- 
maticians, but hardly to general readers. 

Again, in the Philosophical Transactions for the year 
, 1823, Colonel Lambton has applied to his measnsed me- 
ridional axe the coirections aeceyaiy to change his fiatmer 
measures to the parliamentaiy standard measure. The 
differences are too trifling to require notice in the general 
yiew which we have attempted to give of the exertions of 
this indefatigable labourer m the field of science. He con- 
tinued the survey beyond this period ; and we add with re- 
gret that he died in Januaiy, 1830. 

We have selected the labour of Colonel Lambton as a 

ftioof of the intelligence vriih. which the present rulers of 
ndia have applied their power and their ample means to 
the promotion of geographical knowledge. Science suffered 
a great loss by the deau of that mentorioas officer ; hut 
we add with satisfaction, that he has had successors who, in 
his lifetime, had prosecuted similar views. In the fouftoenth 
volume of the Asiatic Researches, we have a journal of a 
eurvey to the heads of the riven Ganges and JusBOMt bj 
Vol. III.— E e 
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X A. HodfMMi. AIm an aooount wf trifloaoBwetncai and 
tvonomkaToperatioiif for detenniiuiig tne heights and po- 
tttiona of the Hiinmaleh mountains by the same officer, in 
«oniQnction with Lieutenant Herbert ; and, lastly, a val- 
vuMe memoir on the ancient geogra^^y of India, by Colo- 
nel WUfoid. These were given to the world before 1823. 
But we know that the East India Company still continue, 
with the same laudable (tiligence, the determination of the 
geographical featcaes of their territories, and that instra- 
ments of the most improved construction, and similar in all 
respects to those now used in the survey of Irebnd, have 
4Men obtauied, and placed in the hands of military officers, 
who will not fidl to emulate the zeal and industry which so 
emiMDtty distinguished their predecessor Colonel Lambtoo. 



NAVIGATION- 
CHAPTER XVI. 

Present State of Namgatian between England and the Boat 
Indite f with Inetructiou* for the Chudance of Paeeengert* 

4fte and AppointiiMiiti of tn Indianan— ProinockMi of (MBeers— Their 
ini ti os l attnictioiii to PasMogen— ClaoMO of 8lii|»— Oallil^Faa- 
ng»>inoiMy~yoyage to lDdiii—Madeir»— Doily Routine on boird aa 
ladiiinan— Anroaements of the FaaoenirBn— OtMenmiloo of Sanday— 
Cetehiogftharke— The Nantiluo—Equatorial limits of the Trades be- 
tween 160 tnd 96* W. Long.— Croeaing the Lino— Wreek of the Blea- 
denhail— Cape of Good Hope— Conetantia— Current off the Cape- 
Marine Barometer— Trade-winde— Route through the Moaambiqift 
Channel— Bombay Harbour— Route to the eaatward of the Caigadea 
Bank— Wreck of the Cabalva— Ceylon— Madras Roeda— Mouth ef the 
Hoogley— Homeward Voyage— The Capo— St HMena— The Axoiea. 

The present state of navigatioii to India, contrasted with 
what it was eyen fifty years ago, is very remarkable. A 
TO^age to India out and home is now sometimes accom- 
plished in eij^t months by the same ship ; and to a letter 
by one abipk aa answer may oocasiMUklly be xecdfed bf 
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another in six months. Fifty yean ago, lix months was 
an average passage oat to India. The puipose of the fol- 
lowing pages is to give a sommaiy view of the route par- 
sued by shn>8 in the present day, with instractions for the 
gaidanoe of passengers and others interested in East India 
4Bliippinff . The latitudes and longitudes, together with other 
nauticaTobservationB, are taken from the latest and most 
authentic sources. Captain Horsburgh, hydrographer to 
the East India Company, has kindly given permission to 
make free use of his *< Directions for saUing to and from the 
East Indies,*' at once the most comprehensive and correct 
work which has ever been or probably ever will be published 
for the guidance of those ** who go down to the sea in ships.*'* 
Columbus crossed the Atlantic in a caravel of 40 tons 
burden ; and the vessel in which De Gama first rounded the 
Cape was not larger than a coasting-sloop. The East In- 
dia Company have now lUraut 50 noble ships, each of 1200 
tons burden and upwards, employed in their trade to India 
and China. They are manned as follows : — 



1 Captain. 

Offloera. 

6 Midsliipinen. 

1 Clerk. 

1 Sorgaon. 
1 Assistant do. 
J Purser. 



] Slii])'e steward and Cooper. 
1 Boatswain and 4 mates. 
1 Guimer and 3 mates. 
1 Carpenter and 3 mates. 
Armourer, eail-malter, and ealker. ' 
Indading servants and seameaw 
total llo. 



They are always well armed, carrying in time of peace 
20 eighteen-pounders on their main-deck, and six tnirty- 
two pound carronades on the upper-deck. During war the 
number of guns is increased to 32. In addition to great 

Cs, each ship carries 100 muskets, 50 pistols, 50 cut- 
es, and 100 pikes, with all needful ammunition, and a 
masazine fitted for action. From their warlike equipment 
and formidable appearance, these ships in time of war have 
great advantages when sailing in a fleet. It is supposed 
that at the expiration of the East India Company's charter, 
this fine class of ships will be discontinued. The present 

t 

* Captain W.!F. W. Owen, 11.N., having lately been employed on soi^ 
vey in the Indian Seas, baa published a table of latitudes and longitudes^ 
which differs materially fhun other aathoriiiee. For the sake of aceu* 
raey, it has been thonght neoesaary, wherever lat. or long, is quoted in 
this ebapter, to subjoin in a note the corresponding geograpmeal sita 
aeeording to Captain Owea. 
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stffe for every thing cheap has btinded many ftsatms on 
t& mbject ; and no other argamtnl will obtain wi& them 
iMit thia,— <*Tea can be brought to England cheaper in a 
email ship thui in a ship of 1200 tons ; therefore smaH 
ehipa are preferable.** Mnch might be said ooi thie subject 
wmch would be oat of place here. 

The £aet India Company have two classee of sh^ in 
their regular service. The ships of Uie first class (eight in 
number) are the private property of the company. In these 
•hips aU the appointments are in the gift of the East India 
directors, and promotion from the lowest to the highest is 
strictly according to seniority. A captain obtains the com- 
mand of a shipm tins class unthout paying sixpenu for it, 
and is allowed to retain the command for five voyages, after 
which he must retire. The other class consists of ships 
let on hire to the company for a certain number of vo3rages 
by private ovmers. The captains and officers of these hold 
the same rank in the company's service as the cafitains and 
officers of the cenqmny's own ships, and are subject to the 
same laws as to qiiatification, 4cc. ; but the impointments 
of both, captains and officers are in the gift of the prbate 
owners,, and the rule of seniori^ is not obs«ved. In these 
ships the progress of a young man through the different 
gradations is very vexatious to parents, all depending ippon 
interest, which must be renewed and reapplied every suc- 
ceeding voyage. The most rapid promotion which can. 
lake {Mace would be thus : One voyage as midshipman ; 
one as sixth or fifth officer ; one as third ; one as second 
or first ; and then captain. Or it might be thus (which 
would probably be more advantageous to the officer) : Two 
voyages as midshipman ; one as fourth officer ; one as third ; 
and one as second or first. The captain, first, second, third, 
and fourth officers, each take an oath of fidelity to the com- 
paBj every voyage. No person can be sworn in as fburtti 
officer without producing certificates that he has performed 
two voyages to India ; that he is twenty-one years of age ; 
that he is qualified to work the longitude by chronometen 
and lunars ; together with a certificate' of good conduct from 
his httt commander. These certificates are all printed 
forms. He is then examined in seamanship by the con- 

riy's master-attendant. An officer is examined every tkne 
gains a steo, from fourth officer to first inclusive. Ths 
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first Mid seeond officers are examined by one or two of the 
nautical directoris. At sea the routine of duty for officers 
is as follows : The first or chief officer may be termed the 
head of the executive ; he superintends and directs all under 
the sanction of the captain. The second officer usually 
assists the captain in navigation, and instructs the middies 
and junior officers in nautical astronomy. The third offi* 
cer has charge of every thing below, assisted by the fourth, 
fifth, and sixth. He has the cables and the holds under his 
immediate charge ; he also regulates the berthing and mess- 
ing of the crew ; he is cognizant of, and responsible for, 
every thing which occurs under hatches. The crew are 
divided into two watches, the officers into three. The firsts 
second, and third officers have each charge of a watch ; the 
fourth, fifth, and sixth conduct the duty on the forecastle* 
The middies are employed on the poop and in the mizzen- 
top. No person is permitted to act as surgeon of a regular 
smp who shall not have performed one voyage in a com- 
pany's ship, or served twelve months in his majesty's ser- 
vice in hot climates. The surgeon and surgeon's mate 
must produce a certificate from the examiners of the Royal 
College of burgeons, and also from the phvsician appointed 
hy the company, of their being qualified mr such stations. 
The surgeon presents a list of the sick every day to the 
captain, who is obliged to examine and sign the surgeon's 
journal once a month. The purser superintends the pro* 
visions and slops. The station and quarter bills are hunff- 
up in the grun-deck for general inspection. The first and 
second officers, the purser, and surgeon mess with the cap- 
tain ; aU the other officers and mids pay for their own mess. 
The ships are amply stored and provisioned, and always 
leave England in good repair. Their whole outfit is con- 
ducted under the superintendence of public officers ap- 
pointed by the company. The provisions and water, with 
every other description of stores, are always apportioned 
by well-estaUished rules to the length of the voyaffe. The 
discipline is strict, and according to an established system. 
The ships always sail on the day appointed, the orders on 
tins point being rigidly enforced by the company. It may 
lairly be conceded that the existence of all these regula- 
tions, together with the spacious accommodation and clear 
decks of an Indiamani ought to ensure great punctualitj 

E e 8 
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wtd caadonU Notwithstaiidiiig it Km been found thst since 
llw fiPM-timde to India comm&neeA the greater ntunber of 
pusengenr pwfer the pnTate thiiw. The ships in the pri- 
¥nto trade are e€ Tvioiis classes and dimensions, from MO 
tons to 160. Many of them tote expressly fitted for pas* 
a e nge r % and in some instanees great care and expense have 
been bestowed both as to their sailmg qualities and internal 
oomfort. 

It may net be oat of place here to give a few particniars 
fat the guidance of passengers bound to IndUa. At JJoy^9 
Ceiee-house, where most of the private ^ips aie ensoied, 
they are classed aeeoiding to their age and condition. Be« 
fotB an ensnrance can be effected the sMp is snrreyed* 
There are five classes, — A, E, I, O, and U. In each class 
thsTO are three gradations. Thus, if a ship is qaite new, 
well boilt, and futoge^r in good condition, she is in the 
flnt class, wfaidi is called A I, the next A S, next A 3^ 
naixt £ 1, and so on* As ships, lake books or estates, «e 
^waye p«if(ed off in the newspapers, it is as well to know 
the above ; and it may be fiiither remartced, that if a Msp 
is classed A 1 it wiU nsoally be so stated, whereas if she 
happens to belong to class £ 3 nothing respecting' her class 
will be found in the adveitiwment.* Of late years many 
agency^houses have been established for the express pa^ 
pose of doing all the necessary business for passengers rss* 
pecting their outfit and return. To agents and brokers the 
owners of private ships give a per centage for every pas- 
senger they procure. It must be observed that the bfrokenr 
get this per centage on the amount of passage-money for s 
passenger ficom the owners of all elasaes of ships, and 
therefore it must be expected that they will puff a ship 
coute ^t coute whether she be A 1 or U 20 ! In all re- 
spects, except the actual choice of a ship, an agent or br^* 
ker will be found highly usefiil both out and home.t 

* The Jervaatem Coflbe-tioase, CkyrnfaiU> is tbe great emporiom of 
East India shipping inielligeDce; and thorv psaoengera may <AtaiB aU. 
needftal informatioo from that most obliging and well-known pofsoa 
Boratio Hardy. 

t The following gentleaieQ tan agents flir passengeiBT and traasact aB 
bosiness eaimected witli procnriug a passage, shi^Mng, baggaga, *& 
They are aequaiated wUh aU fiwms naceseary 4br pasaeogefs, and readily 
aflfard every ftcility without any direct fee. Their remuneratiaa, as he^ 
An observed, is derived ftoBi • oomaiissMiiott the passa««-BMinsy : tlHS 
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In laying in si 9«a-st(ick for India, «tther of elMbes^ ftrfii^ 
tun, Ahb^ or eatables, paatfengers are stronglj recommended 
t9 employ penons accnstomMl to tapply the India suofeet ; 
and altfaou^ manj artielee may be ^1 cheaper from other 
bouses, stiU the risk <x( their Hot bemg adapted to the pe«> 
eiiUarity of an Indian climate, or the caeaalties of the voy^ 
age, make it highly adTisable, as far ae means go, to employ 
persons experienced in these matters. 

The East Inctia Company have estabHsfaed the following 
scale of prices, for persons in their tervice proceeding to 
India, as passage-money in company's ships, and captains 
are restricted from askmg moze for aeeommifdoHon at theif- 



{Incluffiiig. ' 
duutwiMBtr 
allowance to 
ownera. 
Aanstaat-sargMBS . . .95 ^ exelnsive of 

GadsUi ...95) ditto. 

N.B.— In the third mate's meas of aii 
fodiaman a cadet's and assistant-aiir- 
gem's paaaiwe-nuniey is 551. 



£.S50 

Meiaber of couocil 900 

lieutenant-colonel .... 

Major 

aeaiorniawiiaBt •. ^150 

Junior ditto 

Fketors 

O^ttains .....195 



The regoiatioD of prices for officers in the 1aing'*9 service 
peeceedtng to India is as foUows :— 



Geaeial ^.935] 

Colonel • 185 

Lieutenant-colonel .135 

Major 135 i- 

Gaptaina and SnrfeoDs 110 

flobalterna and Aeeiatant-eur- 
geona 95 



These aoms inclade the whole 
paasage-inoney whieb can be de> 
mandod ftom king's offioera oit 
duty: and particular cabins are al- 
lotted forthem on board company's 
ahipaL 



As no cabins are allotted by the company for passengers 
(except to officers in the king's service, or to their own 
officers when in charge of troops), the captain is at liberty 
to let his cabins, and those who require them pay a sum in 
addition to the above prices. There is no allowance for 
officers' wives and children. An officer with his wife will 
require a separate cabin, in which case he will be charged 



is a traaaaction between the captain or owner and the hnker, with 
whkh the passenger has no pecuniary concern. 
Agents for passengers, A;c.— Captain Oxindlay, Captain Thicker. 
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^ citea fom beywd the regdatkm, both for Idf wife's 
pagnfe and for a cabm. Ladies should have all their mil- 
mnjt glovea, Scc^ which they do not intend to ose on the 
voyage, packed in ur-tight tin cases, soldered up. A piano 
aboiud be packed in blankets ; and a silk cover, lined with 
a hUmkeU tf the most usefUl kind of cover in India for a 
piano. A Breadwood grand piano, teeured for the cUmattj 
j» the best description of instrument. Those of the com- 
mmi F""^ sometimes go to pieces in a single night during 
the prevalence of hot winds. The action of the hot wind 
on ramituxe, peiticalarly on musical instruments, is very 
lemariiable,, and makes it highly necessary to have both 
well secured by clamps, and properly packed. Solid ma- 
hogany, covered with leather, having spare brown Holhmd 
covers, is best adapted for the voyage ; and to those who 
can afford it handsome furniture of this deKrtption will 
be very acceptable after reaching India. Oil-cloth is the 
best and coolert thing for the cabin-floor, and is very much 
used for the same purpose in India. A cadet who has a 
cabin to himself should furnish and fit it in such a mannef 
that his equipment will be equally adapted for a tent. 

Parents who have children destined for India would do 
weU to condder that in all Hindostan Proper there is not 
an inn or hotel to which it is usual for ladies ox gentlemen 
to resort, except in cases of urgent necessity. Even in 
Calcutta the taverns are commonly called punch-houses. 
This is a veiy evident proof of the liberal scale of Indiai^ 
hospitality. It therefore becomes the duty of parents, pai^ 
ticiuarly in the case of a young lady, to place beyond aU 
doubt the certainty of her reception at the house of a fiiend 
or acquaintance actually residing at the presidency to which 
she is going. And it should never be forgotten that some 
of the stations in India are 1000 mQes distant from the 
different presidoicies, which makes it extremely desirable 
(if the reUtions or friends she is going to reside at one of 
the distant stations) to have an miderstanding htfort she 
leaves England, that there shall be some friend ready to re- 
ceive her on the dav of the ship's arrival. Cadets, on land- 
ing, by reporting dbemselves to the town-major, are imme- 
diately provided with quarters. 

The cabins of piivate traders vary in size and anang** 
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xnent, but those of the company's ships mostly resexiabfe each 
other. 

It is hoped that the foregoing remarks will be found use- 
ful to persons bound for India. The remainder of this ar- 
ticle shall be devoted to a description of the usual route 
pursued by the regular Indiamen and free-traders. Some 
apology may be necessary^ for the nautical phraseology em- 
ployed; but it is at all tunes difficult to communicate pro-- 
fessional knowledge except in the terms commonly applied 
in each particular profession ; and as public attention has 
lately been much occupied with worics on naval subjects, it 
may be presumed that most readers are familiar with the 
peculiar language of seamen^ ' 

As ships are generally in the hands of a pilot till they 
get well down Channel, it would be superfluous to Mve in- 
structions for any part of the voyage above this Isle of 
MTight. With a fair wind the course from the back of the 
Wight is west-by-north-half-north by compass, and it will 
be useful to note which way the wind is inclined to veer. 
If to the northward and westward, it will be advisable to 
keep the shore on board till past the Lizard. If the wind 
is inclined to the south-eastward, a west-by-north course is 
the best. With a raw ship's company in winter, the ba- 
rometer falling, and an increasing gale, after the pilot has 
left the ship it is considered hazardous to attempt beating 
down Channel. The different ports in England are so weU 
known, the pilots and others so constantly on the look-out, 
that with common prudence a ship may always find shelter 
below the Owers. The heaviest gales in the Channel are 
from south-west to west^sonth-west. Steering out with %. 
fair wind ships generally stand to the southwud too soAi.' 
The south-west and westeriy winds prevail for a great 
part of the year in the Bay of Biscay and off' Cape Hnis- 
terre. By standing well to the westward a ship may avoid 
the necessity of making a board, should she meet with 
south-westeriy winds ; and if enabled to clear Cape Finis- 
terreat a moderate distance, standing to the southward, the 
wind will generally veer to west-north-west and westward. 
Madeira may be passed at s moderate distance on either 
side ; but ships passing to the westward must be careful 
to give a good berth to the Salvages, a dangerous group of 
jocks which lies to the southward of Madeira, in lat. 30^ 
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la' BNth, iMig. 15® 46' WMt.* Many of the private ttsdem 
tench at Madeira, bat very few of the company's ships. A 
•hip hound lor Fancfaal should passhetween Point de Sot 
and the Deacvtas, and haul in for the Roads. The approach 
to the Roads is veiy striking, — «n the left are seen the 
Desotas,— -high, daik, barren islands, enveloped in cloads 
and mist ; on the right Madeira rises in a bold cliff of a 
xeddiah aspect, over which are seen the vine-clad hills. 
With a commanding breeze the ship sweeps round Point 
de SoL, and is frequently becalmed before she gets near the 
anchorage. The merchants are always on the look-out, 
and ever ready to welcome their friends firom England. 

Madeira may be termed the firH stage in a voyage to In- 
dia, and is usually performed in eight or ten days. By this 
time people have been shook, or rMed, or pitehed into their 
places. The weather has become genial, the scene is new» 
and the deck of an Indiaman full of troops and passengers 
presents a gay appearance on her arrival at Madeira. The 
style of society on board the regular ships is extremely 
good. There is no doubt much restraint and great attention 
to etiquette ; but a reflecting mind will at once perceive 
how necessaiy restriction must be where a mere handful 
of officers have to keep in a state of prompt obe^nce a 
crew of 130 seamen of all charactera, and sometimes three 
or four hundred troops in addition. Some allowance ought 
•to be made for a commander who is often placed in veiy 
trying circumstances ; and when it is considered that he 
can neither select his officers nor choose his passengers,, 
and that the ship is sometimes fairly at sea in foity-^ht 
iMmrs after the captain, passengers, and crew have joined 
her^ it mutt be apparent that to produce perfect hannony is 
eomdimes attended with great diffipulty. The following 
eketch of a day will show the usual routine on board an In- 
diaman : at daylight the upper deck is washed and scoured 
with sand and stones firom stem to stem. This operation 
occupies the watch upon deck till seven o'clock, when the 
decks are dried up, the awnings and curtains spread. At 
half-past seven the hammocks are piped up and stowed in 
the nettings. The troops are paraded a few minutes before 

*a«. Owcii-BalTaMs.Pitoii \ P^ "**''^» Isf. MOJ' N., Umg. KPt' W. 
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«U|ht (which enrares the punctual attendance of the soldier* 
officers at breakfast), and some commanders parade the ca* 
dets with the troops, which is recommended. Breakfut at 
mght, hot rolls, dried fish of various kinds, preserves, oold 
meats, Sk, The ship's progress daring the night is a con* 
stant and always interesting theme of conversation. During 
' the forenoon passen^rs lounge about the deck, and amnso 
. themselves in watching the evolutions of the ship, or the 
•occupations of the different tradesmen. In the waist the 
■ armourer and his mate are worldng at the forge, and the 
• clang of the anvil has quite a shore-like sound. The car* 
-penter's crew occupy a prominent place ; the lee-side of the 
ueck is devoted to si^-making and mending. ' In the cuddy 
the middies are writing their journals ana working days- 
works. Below, a fatigue party of the soldiers are cleaning 
their berths and accoutrements ; the surgeon and his assist- 
ant are administering to the wants of the sick ; and part of 
the crew are employed in getting water and provisions out 
of (he hold. In this manner, every one (except the passen- 
^rs) is oecapied during the forenoon. At twelve the ship*e 
position ia ascertained by observation, and the last twenty- 
zoar hoars' progress is duly noted. Most of the passengers 
assemble at this time to learn the result and discuss the 
matter over a glass of wine and water and biscuit. At one 
the officers mess, the ship's company and soldiers dine» 
which clears the deck, and offers an opportunity to the 
passen^rs for an hour's exercise. At three the captain's 
dinner is served.* It is the usual and wholesome practice 
in the regular Indiamen to dress for dinner. By four o'clock 
the tradesmen's work is put below, the decks entirely 
cleared, and in the cool of the evening dancing is the i^Aal 
amusement. Like all other small societies, that of a ship . 
depends very mudi upon the elements of which it is com- j. 
posed. Most people get over the mere inconvenience of ^ 
being at sea by the time they reach Madeira, and to a wefl- 
composed puty, there is nothing in the regulations and 
etiquette of a company's ship to prevent the utmost exten- 

* The liberal scale on which the table of an East India captain is een- 
daeied« beinc so well known, needs no conunent Of late years, the 
jnethod ofp r e aer vlng flreeh meat Ibr any leacth of time has added gieatly 
to the Ininry of the Uble, Fkeeh salmon and gams of all ktadirrtiia 
dMlr tefow aninpaind dwtaigUis whsla foyaga. 
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sion of awBMmeDt ind |NOod-hiimoiir. The«tik«l««» iwy 
eoiDmon, and newspapers have been known to sncoeed in a 
large party. To a mind dependent on a variety of external 
objects for sources of amusement an India voyace is dnll 
enongh ; but the human mind is fertile in expements, as 
may oe seen by the following instance : — ^A nninbsgr of 
■porting characters being met on board an Indiaaan, for 
lack of amusement established a shooting club, and aldunigh 
J)amt Jones bagged all the pintadoes and Motber Carey's 
cUoMns, yet they kept n^ an incessant fire, and sometiBies 
lolled twenW or tlurty head of game in a d^y! Bishop 
Heber, neakinff of his voyage, says, " I find two eircom- 
stances for wU& at sea I was by no means prepared; fha*, 
Siamely, we have no great time lor study, and that, for me 
at least, there is so much which interesU and occupies mm, 
that I have no apprehensions of time hanging heavy on my 
hands." 

Sunday is strictly observed, and the captain is liaMata 
apecuniary pexialty for omitting to perform divine seiviea. 
The scene is very impressive ; the decks get an extra semht 
awnings and cnrtuns spread, white hammock-elaths tee 
and an. The capstan is the pulpit, covered with a araon- 
jack. The capstan-bars form benches for the seaman ea 
each side the forepart of the quarter-deck ; chairs far the 
officers and passengers abafl. At five bells (half>past ten) a 
blue burgee is hoisted at the mizzen-peak as a flgoal to 
ships in company to prevent intemiptionf The beil is toUc^ 
troops paraded on the poop, passengers and ciew seized on 
the quarter-deck, and divine service is performed by the cap- 
tain, with the purser reading the responses. In most caaes 
th« crew are very attentive. 

The Canaries ar6 eleven in number, four of them voaSU 
extending firom lat. 27<^ 40^ to 29^ 2(K north, and from kmg. 
13^ 35^ to 18° 6' west. They are mostly high with steep 
Tocky shores, rendering the landing often impracticaUe» and 
they are all destitute of safe harbours for large ships. Aflet 
passing to the westward of the Canaries, some navigatois 
prefer the route outside of the Cape de Verd Islands. The 
north-east trade is bought to blow stronger in the open sea ; 
but many of the company's ships pass between the islands 
and Cape de Verd, keeping alxHit mid-channe], by whidi 
the distance is mnch shortened The wziter of this vticla 






las often pkuned this xoute witb saQeM8»*aad poiMBd twice 
near the spot assignyed to the Bonetta shoal without peneifb 
ili^ any indication of shoal-water. ' The north-east tiadn 
between the ifihu^ds occasionally veers to east, and bringa 
' fl-om the African coast cloudsof sand* which cov^s the r|^ 
ging on the side next the shonu A^ loong the nei&reaflt 
tf a£, the weather generally becomes vexy stoltzy, with fr»- 
^ent heavy showers and squalls. ^Long calms an oftea 
escperienced ; and the occasional breezes which idling up 
ai^e of short dtixatioa and most uncertain. Thb kind of 
w eather is ca.^ by sailors the doldrums. 

The tedium of this part o^ the voyage is often enMvcDed 
h\r the capture of a shack or dolphin. In'a large Indiaraaa 
&I1 of troops^ the sc^oe which ensues upon ta^ig the ftnrt 
Hiark is most amusing. The huge animaly soBietimee tw^f« 
Uet in lengthy is hoiked in amid the shouts of the Mcr^flts^ 
who all crowd round, the victim. The Jackst who ahraye 
endeavour to play off a tnd^ en the aoidiers, take this eppo^ 
tunity of makiag a rush twhind them, — down th^ all gO| 
hisad over heels, and some poor devil finds himeetf hugging 
in .a dose embrace the raveneus mesistBx of dw dsep^ with 
forty Qr,fifty of his edmrades hea^d oa him. The beanl^ui 
little fish cal^ the pilot-fish, which always aecomp^nies (or 
rather precedes) the shark, has been known to feUew a ship 
for six weeks afler the shark to which it belonged was taken f 
Thtf^jWig'^shiaieseeB in large floeksfwar the line, ^mj^ 
ones sometimes fly on boaid. They are good eaUng, and 
the mode of catching them at the island , of Anna. Booa ie 
cmrious : The head of some large fish, such aa the albacorCy 
is hung even with the water's edge, to the side of a caneej^ 
which collects the flying fish in great numbers ; the fisheiw 
man stands i^ 0% the canoe, dives into t^e midst of the nsh» 
and comes up generally with one in each hand.* 

* * This BDgalar manner of cateliing fMi brings to nhid a alii! mora 
rMoui^sbla mode of flslttiif iiractvMdinChina : tlw fisfaicnnaa is Aumislied 
with a very finely t^jMsaed rod ; tlw line is eonsidi^bly loiifer tban tbe 
rod. Tbe hook is fixed to the «de aC a pieceef lead in shape and sice like 
the little fittfer. Thefisb are abont three inefaes in length, and'ltve in 
bolea en a SMid bank over whieh the WMer flows and eU». The fiabev^ 
man atanda on the biu< at low wates, watching the fish, and Oe momeat 
one is seen within dlstanee popping np^its head, the line ia thrown with 
great dexterity, and nine times oat of ten the fish is hooked in the side 
' by a Jeik of the hand,~I1ke tipfring a fly olTfhe leadtfh ear with a f^ur^ 
in-hand wb>p 1 
Vol. hi.— F f 
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« The fish ealMthe naatfliu always excites great interefl^ 
end seamen call it tt Poitugee man-o*-war. Its tittle sail ur 
composed of bony fibres, covered vrith a thin filmy sub- 
stance of transparent bine. The body of the fish \b just a 
xoond piece of blabber, with a number of long slimy ro6U 
hanging down, and floats even with the water's edge ; over 
this rises the tiny sail. Its power of locomotion seems to 
be derived from the sail, for it always contrives to get out 
of a ship's way. 

Both the outward and homeward bound ships endeavovr 
to cross the line at the same point, from long. 18^ west to 
long. 23® west. This is also the favourite craising-grouad 
for pirates. The fatal instance of the ship North Star, 
where many of the officers and passengers were Wantonly 
murdered br the pirates, who even Extended their brutal 
outrage to the unofiending ladies, ought to serve as a warn- 
ing to the commanders of India traders ; and as the long 
continuance of peace is likely to increase piracy, slups can- 
not be too much on their guard, or too well prepared with 
the means of resistance. 

The following table of Horsburgh will show the equatorial 
limits of the tn^es between the 18^ and 26® of west long. 
It exhibits the actual experience of about 230 of the com- 
pany's ships. 
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Tke obseryations in isome of the months are rather few to 
obtain a correct mean ; but the first column, showing the 
extreme limits lor each, will be most useful to refer to, as 
it marks the situation where the trades may reasonably be 
expected to fail or commence. 

The curious ceremony observed by seamen crossing the 
line is thus described by Bishop Heber in his journal : — 

" July 26. — To-day the first or introductory part of the 
ceremony usual on passing the line took place. Soon after 
dtrk, Neptune's boat was supposed to approach the ship» 
of which notice was given in the regular form to the officer 
Oft watch. A sailor from the fore-chains, in a dismal voice, 
aggravated by a speaking trumpet, hailed the captain, as if 
from the sea ; and after a short conversatimi, carried on with 
becoming gravity, Neptune was supposed to take his leave, 
and a biurel with a lighted candle in it was sent ofif fitpm 
the fore-chains to represent his boat dropping astern. 

*' Jvly 36.-r-To-day we passed the line, and the greater 
part of it was spent in the mummeries usual on such occa^^ 
sicns, which went off very well and in good-humour. The 
passengers were not liable to the usual interrogatories and 
shaving ; but the male part of them took their share in the 
splashing and wetting, which made up the main fun of these 
naval saturnalia. I vras a good deal surprised at the con- 
trivance exhibited by the masqueraders in dressing out 
(wifh the help of a little oakum and paint, a few fish-skins 
and decayed finery) the various characters of Neptune, Am- 
phitrite. Mercury, Triton, dec, with .far more attention to 
classical costume than I expected. With the distance and 
usual aids of a theatre, the show would not have been con^ 
temptible ; while there was, as might be supposed, a suffi- 
cient mixture of the ludicrous to suit the purposes of fun 
and caricature.*' 

Aftclr crossing the line the south-east trade is entered. 
The ship is kept clean full, and runs rapidly down the coast 
of South America. The island of Trinidad lies in long. 29^ 
10' west, and lat. 20° 22' south, and is often* seen by ship? 
passing to the southward through the south-east trade. It 
IS a high, rocky, barren island, with stupendous detached 
rocks round it. It may be passed quite close on either side.. 

* Oiptain Owen— Trinidad^ somb pt. long. 29o 21' W., lat. SOO 31' & 
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Hare the tnde-wind is sometimes intemipted, or oceasieii«I%r 
shifts' to Borth-esst in passing. As the wind greets ||» 
the ncnthwaid and eastward, the ship's coarse is altered sitt 
as to enable her to pass the meridian of Crreenwich in ^ie 
latitude of tlie Cape of Good Hope. From Trinidad to tijte 
Cape, ships eommonly experience &ir stiong^ winds and fine 
weather. 

This is probably the most agreeable period of the whole 
voyage. For the first time the prow of the ship is pointcjd 
directly towards her place of destination, supposing that to 
be the Cape of Good Hope. To the bitter coM of the Cha o- 
nel, — the tnrbnlenoe of the Bay of Biscay, — the excessi re 
heat of the line, — ^the com^DTtless imceitainty of the dcd* 
drams, has sacceeded the fresh healthfUl breeze of the great 
Soath Atlantic, with a temperate atmosphere, and sere^&e 
cloudless weather; so cloadless that the planets Yen as 
and Jupiter are often distinctly seen during the daytime 
without a telescope. Here, too, the monotony of the see ne 
is enlivened by tae appearance of numerous birds. First 
appears the pintado, a pretty black and white bird about the 
size of a pigeon ; it is usually first seen after leaving the 
tropic. These birds will accom])any a ship for six weeks, 
and fly close enough to be shot in great numbers. They 
are also caught with a hook and line. Next, the albatrus^ 
a noble bird, which is also sometimes caught with a hook. 
Petrels or Mother Carey's chickens are veiy numeANis. 
Immediately before a gale, these birds, with many others, 
assemble near the slnp in large flocks. Much, amusement 
is often affiled by a bird called l^e booby. It has probably 
acquired this name from the stupid manner in which it 
allows itself to be taken, as it seldom moves from where it 
lights, and may always be caught by hand. 

In tlus route, the small group called Tristan d*Aciinha 
is sometimes seen. It consists of three high barrel islands. 
The watering-place is about the middle of the north side of 
the lairgest ;. the water is plentiful and good. The landing 
is easy, upon a beach of pebbles ; the anchorage is in deep 
watei^ aim not safe except in very fine weather. The laL 
of this group is about 37^ 5' south, long. 1^ 2' west.* 

In approaching the isLstnds during thkk weather great 

* Captain Owen— Trilrtan d*Acunha. loni;. 1S« 33' W., Ut. 97* IT' S. 
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caution is necessary. In 1820 the Blendenhall, Captain 
Greig, struck the steep shingly beach on the south side of 
the largest island before land was discovered; the erew 
and passengers got ashore with difficulty, and the ship 
almost immediately went to pieces. Some bales of light 
goods, of which clotlies were made for those who had es- 
caped without them, and a patent iron buoy, which was 
cut in two and converted into a cooking utensil, were the 
only things saved* The party subsisted several we^ks on 
penguins and on the fish caught from the projecting rocks. ~ 
A curious trait of Jack's improvident character occurred 
while they were on the island : — A sailor had been missing 
some days, and while his comrades were roamine about 
in search of iiim, they came to a rum-cask standing on 
end. A halt was instantly called ; and, having duly ascer- 
tained its marks and number, they resolyed to taste the 
contents. Proceeding to make a tap, they found it to be 
empty ; and on removing it discovered their missing com- 
panion fast asleep. When roused he explained to them, 
that, strolling about two days before, he had hit upon the 
cask, and indulged in potations so liberally and so long 
that he felt himself getting uncomfortably chill, and thought 
the beit thing he could do was to knock the end out of the 
cads, and capsize it over him as a shelter from the cold 
night««ir and heavy rain. The ciew, after being some 
time en &e island, constructed (with the help of the sur- 
geon's case of instrum^its I) a small boat, wjiich enabled 
them to reach a neighbouring island whence they had ob- 
served smoke ascen&ig. There they found several Ameri- 
can seamen, left by a whaler to kill seals ; and the vessel, 
calling some days after, conveyed them to the Cape of 
Grood Hope. 

A- ship not bound to the Cape, after passing the meridian 
of Greenwich in lat. 35^ south, from December to Aprit 
should keep between 37^ and 89^ in running down her 
easting ; for the winds will be found as favourable in this 
pafaliel as in a higher latitude. On this point, however, 
theteis much- difference of opinion ; and general rules are 
ofttti set aside when a spurt of fair wind tempts one to point 
the ship's head towards her port. Ships bound to the Cape 
oii^ht to increase the latitude to 35^ or 35^^ as they draw to 
the eastward, to avoid the risk of being blown to the north* 

rf2 
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VMd by MoUMfly winds, wluch an fireqasnt^ cxperiwioBi 
IMM tiM Capet pwlieulaily in Pcbnuiy and Mmi^ ?i«& 
Diiawiiliii to April, if a ship is bound f»r India withcnt 
^nn^Ai^r at the Cape, she shouid get into fait. 37^ er at^ 
abootSe neridiaB of London ; aM pasionf the Cape in 
paaUel 39°, more fitvourabie winds axelikely to be m^ with 
than further sooth. 

In passing the Basik of Aguilhas, the rtfeam of carmt 
setting westwaid is a^KMded by keeping to the souUmrardof 
3T°. To the northward of this pandlel 800th*eas't winds 
pievaii in the sunmer scaa<Ni, frwn December to A^il, — 
which, it may be observed, is just the reverse of oar sum- 
mer. If a ship boond for Table Bay shoold be blown to Ae 
northward, the soundings between Saldanha Bay aa>d Table 
Bay prove a good guides and sore regubir, extending sercral 
leagues from the shore. The Table Mountun is so re- 
markable that It cannot be miitakwi : it is perfectljftat at . 
the top, and, being 3600 feet above the level of the sea, is 
the highest land in that nsighbourfaood. The east and weit 
ends are nearly perpendicular. ThfB land is high and un- 
even tttxn. Table Mountain to the extremity of the Gape of 
Good Hope.- Table Bay is considered quite safe in som- 
mer, from October to April, and many shi^s touch there in, 
winter, although the risk of north-westerly gales blowing' % 
into the bay w^ much nolence and a high sea is vefy 
gnat. In the sommer months, when the Table Mountain 
it oovered with a white fleecy cloud, which is called the 
]>evil's table-ctotb, it indioates a strong south-easter, for 
whidi ships wighi to prepare accordingly. When the 
mountain is free from cloud, this gale (which is almost of * 
daily lecunenoe) will be mild ; and a gentle searbraexe 
blows in on the western side of the bay, when a fredi 
south-east breeie prevails from the east side Imlf across 
during most of the day. The Dutch fixed upon the lOtii 
of May as the Utest day for remainmg in Table Bay. C9fit 
Town is a deUghtfiiLresting-plaoe either on the voyage out 
or home. The old Dutch houses are large, ccmmcdiou 
and clean. Most of the inhalMtaate take in paasengerai 
botfd at a moderate rate. Refreshmento of all kinds 4. 
plentiful Horses and carriages are to be had, and rnoit 
people pay a visit to Constantia* where the celebrated vun 
of that name is grown. The vine is a small bush, and tb» 



CAPE T«WN— CONSTANTU. SO 

giapg* of delicious flsmur. C4xi8Umtia 19 sitoated in a deft 
cf the bilk, OR the «ig« <vf a romantie el«n. The wanderer 
Irani Caledonia is here gratified by the sigbt of faeadi in 
gremt beauty and infinite Taiiety ; luul JofanlSuIl may fancy 
fatmerif at home when the noble oaks whidi abound at Con* 
fltai^a meet his eye. The Cape h«»es are paiticufaoiy 
fine, «Did show much blood. They are driren six4B-hand. 
A team of young horses which would grace any noble- 
raaa*! carriage in I^huid may often be seen cantering 
along with a ctamsy wagon behind them. The inhabitants 
of Cape Town proraenMe in a fine ptiblic garden, wkieh is 
<w«Ttopped by the magnificent Table Mountain; to the 
north is the b^ studded with shipping ; and the lAon's 
MoQBt botrads the westward view. 

Ships should endea^uor to make the land to the south- 
ward of the' entrance to Table Bay, as the current sets reg> 
ulaily roond the Cape to the north-westward as 6r as the 
high land on the west side of the bay, where it is met by 
tlie sontheily current setting down alongnibore firom Das- 
«en Island. From the Cape to Table Bay the land is steep- 
to, and safe to approach within one and a half or two miles. 
The passage into the bay is between Green Point and Pen- 
gmn Island. The latter must not be passed nearer than 
two miles, to avoid tiie Whale Reck, which is about one 
mile and a half from its soudvera extreme. In gomg out 
of the bay the channel to the northward of Penguin Islmd 
is the best. False Bay is formed by the Cape of Good 
Hope on the west, and -Ca^'Hanglip on the eaiit. The 
middle and eastern parts of the bay are thought free from 
danger. Simon's Bay is four leagues northward from Cape 
Point, and near the nontfa-west comer of False Bay. There 
ia* a small town here chiefly inhabited by Dutch. The 
road to Cape Town is yery indifferent, and the journey is 
usually performed in a covered wagon, with fourteen or six- 
teen tall bullocks. A Hottentot boy runs before, and the 
driver has an immense whip, which requires both hands. 
The bullocks trot along at a good pace. Shipy bound to 
the eastward should leave the bay wh«i north-west winds 
begin to ^ow ; if bound to the westward, they should wait 
till these winds are on the dedine, and get under sail when 
they shift to the westwiucd, as it is probable they will veer 
from west to south-west md soath^aat, whidi wiU be 
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favourable for doubling the Cape. After leaving Table .or 
Simon^s Bay, bound to the eastward, it is advLsable to stand 
well to the southward across the Bank of Aguilhas, to 
avoid the stream of current setting over the bank to th& 
westward. To the southward of latitude 37^ an easterly 
current is often felt, and greatly facilitates the progress to 
the eastward, particularly as the winds are uncertain and 
unsettled hereabouts. Around the Cape Bank the winds in 
changing follow the course of the sun. The heavy gales 
generally blow from north-west ; if the wind backs to- 
north-north-west it increases ; if it veers to west-south- 
west it decreases ; and when at south-west the gale breaks. 
It is very useful to note this fact ; for ships bound east* 
ward ere often tempted to make jiorthing when running be- 
fore a north-westerly gale ; whereas the latitude should 
then be increased to allow for being headed dff to the north- 
waid as the wind veers round to the eastward, which itha» 
been known to do five or six times in a week. 

The southernmost land of Africa is Cape Aguilhas or 
LaguUas. It is found to be farther south than early navi- 
gators supposed, being in lat. Z4P 65' south, long. 20° 18'* 
east, bearing east 20° south from the Cape of Good Hope,, 
distant thirty leagues. It is low even land, and may be 
seen five or six leagues from the deck. There is no high 
land within several miles in any direction. The Gunner*& 
Quoin, a very remarkable hill of that shape, is three or four 
leagues west-north-west of Cape Lagullasjxmdis often seen 
before the low land about this cape, and sometimes mistaken 
for it. The Quoin appears isolated, and slopes down to the 
eastward. Prom the Cape of Good Hope to Algoa .Bay a 
bank of soundings projects to the southward, in some re- 
spects conforming to the shape of the coast. The southern 
point of the baiik is supposed to be in long. 22° east, lat. 
37° south. Westward of Cape Aguilhas, to the south- 
ward of 35° '15' 90ttth, the soundings are generally mud ; 
to the southward of the Cape, green sand, on the south-east 
and eastern parts of the bank, mostly coral, coarse sand» 
shells, and small stones. Abreast of Cape Aguilhas and 
the land to the eastward of the Cape, there are generally 
frx>m forty to fifty fathoms three or four leagues fifom the 
shore. 

• GajiUui Oweu-Capf Laf«llas,loo(. msV^^Ui, mM'ft 
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The cuTTent winch pi^TSfUs ever this b«& Iim been te 
VQ^iject of much speculation, and Major EenneH took grreat 
pshtfl to explain its direction and ▼elodty. For this pfor- 
pose he published a chart o^ the bank for the winter monfts. 
It most be evident that sudi a chart could only be used for 
genera] puiposes ; for the current is found to -vtary in the 
eame months of different yfears, — is often obstructed and 
changed in its direction by gales of wind, — sometimes ceaa- 
ins sutogether even in iine weather. A variety of opinions 
enst as to the originating cause of this current. Hie most 
generally received is the following : — ^By the constant action 
of the south-east trade-wind, the water of the great Indian 
Ocean is displaced, or forced before the breeze to the north- 
westward, round the north end of Madagascar, finds its 
way to the southward through the Moz^bique, and takes 
a westerly direction round the Cape. To account for this 
westerly d\rectio>n, it must be observed that the constant 
action of north-west and westerly winds on the west side 
of the Cape causes a displacement of w^ter, wliich ^e 
westerly current nms to replace. It must be sufficiently 
obvious, that if this is the true theory on the subject, it be- 
comes impossible to give any q^ific rules fot determining 
wUh accuracy either the duration, velocity, or direction of 
this remarkiEd)le current. After a gale from the westward, 
if the current has been repressed by the gale, it generally 
nms with redoubled velocity. The current is generally 
Weak near the land, and the sea smooth. Horsburgh gives 
the following as the general course of the current : — " In 
Jane, July, ^nd August, from about long. 37° or 40^ east, 
the cuntot generauy sets westward between lat. 30^ and 
35® south, tin it readies the eastern part of the Cape Bank, 
ott Algoa Bay. On the coast of Natal it sets along-shore 
to south-westward, till joined by the oceanic stream on fte 
odgie of the bank in 27^® otSS^ east long., between Algoa 
Bay and Infanta River. After the junction it increases in 
strength abreast of Algoa Bay, and takes the direction of 
the outline of the bank, which is west-by-south neariy, to 
long, about 28^° west. In this space it often diverges a 
little from the outline of the bank, setting west-byvsouth 
one-half south, or west-south-west, but seldom if ever west- 
north-west or west-by-north, as represented by the charts. 
. In long. 22ji^ east, the edge of the bank begins to take a 
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•Mth-weiteity dizection; noon, after, nhoQt soatli-sotitli- 
WMt one-half WMt nearly to its Boothem extremity. Here 
alflo the current follows its concave outline, taking a south- 
westerly coarse in Ion?. 24^ east ; and from 23^ east it gen- 
erally sets about soutn-west-by-south to the southern ex- 
tremity of the bank in long. 21|° or 22^ east. The velocity 
of the current is greatest from long. 25° ^o 22^ east, along 
that part of the bank which takes the most southerly direc- 
tion. At the southern extremity of the bank it seld<Mn runs 
strong beyond lat. 36^^ south, or to the westward of long. 
21° east.'* An easterly or contra current is sometimes felt 
to the southward of soun4ings on the Cape Bank. By the 
help of the westerly current, ships get round the Cape in 
the winter months against the north-westerly gales which 
then prevail, general^ blowing with great fiiry for two or 
three days together ; the wind then veers to the southward 
and westward, — then to south-east, where it lulls. After 
this a favourable spurt from the eastward is experienced, of 
which advantage should be taken to place the ship in a 
situation on the bank most favourable for the westerly 
current. 

A few remarks on the marine barometer may be useful 
here ; for there is no part of the world where this valuable 
instrument acts so truly as off the Cape. It ffives certain 
indication of the nOrth-westerly gales by a rapid fall of the 
mercury, and it often does this when the weather is per- 
fectly serene ; its warning ought never to be disregarded. In 
the southern hemisphere the mercury rises with southerly, 
and falls v^ith northerly winds. During light winds from 
the south-eastward, after a gale off the Cape, it commonly 
stands high, and a considerable fall takes place when the 
wind veers to the north-east, although no gale should fol- 
low. This merely results from the change of temperature> 
— the northerly winds being wanner than those proceeding 
irom the frozen regions round the south pole. If the mer- 
cury continues to 7^1 after the breeze is settled from the 
northward, then more wind may certainly be expected. 
During the heaviest gale the writer of this article «ver ex- 
perienced off the Cape, the mercury stood as low as 28.98. 

Before proceeding to notice the different routes to India, 
it will be needful to give a general description of the trade- 
winds and monsoons in the Indian seas. 
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Trade-winds blow from tbe ttme quarter dann^ the 
whole year. They are probably called ^muie-winds frcoi 
the circumstance of their strength and duration being pro- 
pitious to commerce. Without entering into a scientific 
disquisition on the subject, it is highly interesting to ob- 
iserve the beautiful adaptation of winds to the purposes of 
intercourse between distant countries. - In some short 
voyages, a different disposition of winds might facilitate the 
passage ; but with a chart of the world before the eye, it 
will be at once conceded that to imagine monsoons where 
trade-winds now exist, or take away land and sea-breezes, 
placing uncertain variable winds instead,^ — of» in short, to 
alter the laws which now govern winds ail over the world, 
would certainly impedejntercourse by sea. It must be ob- 
served that trade-winds are liable to be obstructed by the 
vicinity of land, and only blow constantly in the open sea. 
The presence of the Sun in either hemic^here obstructs the 
regularity land strength of the trade-wind in that hemi- 
sphere, and vice ver8&» 

The trade- winds generally extend as &r as 28° on each 
«ide the equator. . Between the trades there is a space of 
light variable winds, mostly from the west, forming a kind 
of monsoon near the equator in several parts of the globe. 
In the Indian Ocean the south-east trade prevails from 10^ 
isouth to 28° south ; from lat. 10° south to the coast of India 
the winds are periodical. 

In February, March, April, and May, the southern limit 
of the south-east trade in the Indian Ocean is frequently 
extended to 30° south, and blows at this season from east 
to east-north-east. Near Madagascar, the islands of Mau- 
ritius and Bourbon, the trade-wind is often obstructed by 
sudden changes and hurricanes. In one of these violent 
jstorms the honourable company's China ship Dunira of 
1300 tons was totally dismasted, and forced to seek shelter 
at the Isle of France. .She was running down the trade 
with every stitch of canvass set in the morning, and before 
midnight she lay a mere hulk on the water without a stick 
standing.* Another and later instance may be mentioned 

* The msinnnMt in its fall broke tlurongli the poop^dtek, and tbetTtsaal- 
trees, which may be aboot two feet apiurt, strtiek 'down the col of Sir 
*WllHftni Fnoer (late of the eompany^e eivil aeirice in China), who was 
lying in it at the tine,— passing one on each side of his braast, without 
doing him the slightest iajory. 



fIS m/ m^Mnm * 



flUb BadMrater wig' il i — art di m a typhoon off naeao, 
anl inftttt^ al irinimiin. rtiirflj from Imp own lesoaoces. 
Ob bw hMMWui ^rayage with many passengen on boaid» 
■I tef. 9^ MM^ I*t* 1^^ •<Mith» mnning down tbe tnde» 
ti» hMOMter M^*****^ bad wealjier. Tho ship was wdl 
inapnad and aomBHoded by a noat akflfbl and inteffigaiit 
.«bB«V Captam Mandcraon. Plwparatum w^a proraptiy 
iiMda» and etaiy pneaation waa taken vdnch human £»•- 
n^ mM 9tggtA to anoaoBtar die approadimg' gale. It 
CHBa^aad: laatal te fAf-nat beoia with unreDnttsd yio- 
iBBMb The ibiplMt awry tiuBg' but her fereniaat and bow- 
aBOty— 4feer gww «id part of har caigo weie thfown over- 
frffMil. tfanr andbtrs Wtsve est away, and Ae bore up for 
Cilratta, wwi aontamady and breimi up. Had the wain> 
iBf a€ the banmMtan which M to 28.^ been tMsieeCed* 
r«id tfaa ddp leas efci^iiliy haadiad, hertotal loss wocdd most 
piidwihly have eaaaed. The hvfneaae commenced at east^ 
▼eered to north, and broke up at west. 

From the efoafeorto the 1^ or 13th degree of south lati- 
tada» aast aad aastHMUthTeast winds blow six months of 
tha yaaiv firam Apiil to ^ievember, with dry weather, — and 
thia is-called tha easteiiy line mensoon. From OcCbber to 
April* west* ttortfa*wc8t, and naUh-north-west winds prevail 
within thaae limits, with ckrady^weather and rain, — ^which 
is the westerly line monsoon. The westerly winds are 
atioiiffsst in Pecember and Janoaiy ; but are never so cQDr 
stant as thm easteiiy winds in the opposite monsoon, which 
is fireqiMOOiiy axtended to the equator in June, July, and Atb- 
gBflt, £totB long. 45° east to 90^ east. Puring the south- 
east or easterly monsoon to the soathwazd of the equator, 
on the BOfth side q{ it, the south-west monsoon preTails, 
which is tha lainy season on the coasts of. India. It com- 
mances in Aprtt at the north pait of the Arabian Sea and 
JUy of Btnga], but seldom till May near the line, which is 
its seuthem limit ; thenee it blows home to all the coasts of 
India and Agabia»centinning taik October. This is a change* 
aUe Bwnth, and liaUe to ifales on the Malabar coast and 
Bay of Bengal. In October, or early in November, when 
Iha asiih^^aat or westeiiy monsoon begms south of the 
equator, tile north-east monsoon commences in the Arahjaa 
Sea and Bay of Bangal, and laaU till ^rili with ftir 
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and Ach^ Head, ftom the tine to 8° or 10^ BOrtkkuU* 
^rly winds aie often exj^enenced in Octobex and NoveodMr, 
which blow strong at tunes. On and ntrar the line these 
winds are mostly fiom noclih-vest and nof^miith-wesl. ii 
a line across from Ach^en Head to CeyloB» ihaj ara firmn 
west-north-west to west^outh-west ; and &r^r aMtfa*. fram 
south-west to sonth-southrwestu 

After passing the Cia^ the most direet zovtB for the 
Western eoaats of India is through: the Mezanibiqiie Chaar 
nel, which is seventy^ne leagncs wide at ita nanmwest 
part, in about hiL 15° south. Tha soutb-west immsnna 
blows through the Mozamhiqua Chaaael at the a^pe time 
that it prevails on^ all the coasts of iadia» la titia efaaaaal 
the soutb-west monsoon i& the Jaae-weathot soasoa^aad tha 
aea is commonly smooth. It haa sevens daagsfooa poiails ; 
but by a dilijj^ent use of the sextant and chianomataiv than 
ia little risk m attempting this passage daring the fine sear 
son, from April to September. On the eaaat of AiGEiea the 
eumnt sets strons to the southward and wesfcwaid neatly 
all the year round ; and the eari^ Poztuguesa nangaters 
named Cape Corrientes from the difficulty they experieiBed 
in getting round it.to the northward. 

ui miitchanael the currents are variable and uneerftaiBy 
and require great caution. On the Madagascar shoxa the 
set is mostly to the northward in the soBtl^west monsoon. 
Between Cape Corneates and Madagascar a soutlv-easterly 
current is sometimes experienced, by which ships have been 
set over towards St. Angustin or Cape St. Mary. When 
running to the northward in mid-channel, among the Go* 
moro Islands, and between Cape Amber and the coast of 
Querimba, the currents set westward all the year round. 
Ships bound for the Mozambique, ^er passing the Cape, 
should keep in the parallel of 34° or 36° aonSi, till they 
reach 37° east lonff., and then shape a course for mid-dian* 
nel, where the winda ve more steady, and only tloee danr- 
gers in the way : — the first is the Eun^ Rocks, the higb- 
est about the size of a lon^-boat, and the sea at times breaks 
over them all Captain Huddart gives the foUowiBg as the 
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^eognphical site : — ^Northern extreme of the shoal in lat. 
dl® 28' soath, and the westernmost in loiig. 40^ 8' east hy 
liinan» and 39® 68' east by chronometer. Captain Hots- 
liiirgh thinks the shoal lies a little to the west of this posi- 
tion. Secondly, the Bassas de India is an island five or six 
miles in lenjjjfth and two or three in breadth, highest at the 
noithem part, where there are a few trees. "The rest of it is 
covered with brushwood, and has a white sandy beach. It 
is in hmg. 40® 37' east, and the south end in lat. 229 26' 
south. It may be seen six leagues from the mast-head. It 
is thought to have no soundings within two or three miles. 
Joan de Nova, or St. Christopher, is an island situated in 
iat. 17® 2f south, long. 43® 9' east, about a mile in circum- 
ferenee, of a round form, with a reef projecting two miles 
to the southward, and more than a mile noith-west and 
north-east from the island. It is forty feet high, and sur- 
voonded by breakers. The Europa Rocks and Bassas de 
India may be passed on either side. Juan de Nova should 
he jfNissed to the westward, and thence a direct coarse fe; 
MohiUa or Comoro is the best. In April, or early in May, 
the winds are more steady to the west of Comoro, — ^rather 
to the westward of the mid-channel track. Cape St. Mary, 
the southern extreme of Madagascar, lies in lat. 25® ^ 
south, and long. 45® 16'* east. The Star Bank, which is 
an extensive and dangerous shoal, is sixty miles west-north- 
west firom Cspe St. Mary, and at least five leagues fimn the 
shore. It is steep-to on the west side : there is an unfire- 
quented channel between it and the shore. It extends from 
lat 25® 7' south to 25® 25' south, and is in long, about 44® 
16' east. The Comoro Islands are high, bold, and may be 
seen sixteen or twenty leagues in clear weather. They are 
inhabited by Mohammedans, a mixed race of Arabs incor- 
porated with Africans. Of late years they have been very 
hospitable, and many ships touch at Johanna for refresh- 
ments, the supplies of bullocks, poultry, and fruit being 
abundant. The natives have adopted the names of our 
court calendar, and King George of Johanna is no in- 
considerable personage. His royal highness the Duke of 
Yoric is a washerman, and many of the princesses fill even 

*Oqilaiii Owen-Cape 8t Mary, long. 49P 1' E., Itt. 88» 38' 8. 
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more ignoble offices. Comoro is the largest island : the 
body of it is in lat 11^ 32' south, long, about 43<' 25' east. 
It is hi^ water at 4h. 45m., and the tide rises twelve feet on 
the spruigs. The anchorage is on its north-west part, but 
is deep, dangerous, and unfrequented. The land is gen- 
erally steep-to, having no soundings at a small distance 
from the shore, except to the north-west. Mohilla, the 
smallest of these islands, lies in lat. 12^ 20' south, long. 
43° 50' east ; it is ten leagues west-south-west of Johanna^ 
and twelve leagues south-east-and-by-south from Comoro. 
In the ship Sibbald a rocky islet was seen, which appeared 
to lie seven or eight miles nearly east from the body of Mo- 
hilla, and may be dangerous to ships passing in the night. 
Mayotta is the easternmost of this group, being about 
twelve leagues east-south-east half south of Johanna. On 
its south end stands a high conical mountain called Yalen* 
tine's Peak, by mean of many observations in lat. 12° 54' 
south, long. 45° 14' east. The island is surrounded by 
reefs, and ought not to be approached nearer than five miles. 
In 1798 the variation at Mayotta was 17° 36' west ; and 
at these islands the variation has not materially changed for 
fifty years. A reef with breakers is thought to lie about 
four leagues off shore to the eastward of Mayotta. 

Johanna is higher than Mohilla or Mayotta, but not so 
high as Comoro ; it has a peak, sometimes mistaken for 
Valentine's Peak, which has the appearance of an oblong 
mountain, and is in lat. 12° 15' south, long. 44° 34' east. 
The anchorage is in lat. 12° 7' south, long. 44° 30' east» 
three or four miles to the west of the town, abreast a range 
of cocoanut-trees,^ and having a large black rock to the 
eastward, between the trees and the town. Ofif the rock 
soundings may be obtained in passing. The south-west 
and north-west points of the bay are bounded by reefs pro- 
jecting two miles from the shore. To anchor at Johanna,, 
steer direct for its north-west point, where is situated a 
small island called Saddle Island, to which a berth of a 
mile and a half muist be given in passing, as the reef which 
connects it with Johanna projects a considerable distance 
round it. When past Saddle Island haul in for the anchor- 
age, and borrow to the shore with hand and deep-sea lead 
going. Caotain Owen's latitudes and longitudes differ so 
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sette, Caranja, and Elephanta lie between the shore and 
the island of Bombay ; and the view all around the har« 
hour is extremely beautiful. The different islands are 
thickly wooded, and during the rains exhibit a richness of 
verdure and foliage which is truly striking. On the main, 
the land rises in high bold peaks ; and far to the northward 
is seen a most remarkable isolated conical mountain, called 
the Queen of Mahratta's Knitting^eedle. The celebrated 
caves of Elephaata are distant only a few miles from the 
anchorage. 

It is usual when running in to make Kanary, in the south- 
west monsoon, to allow for a northerly current ; but great 
care ought to be taken in making this allowance. The 
honourable company's ship Marquis of Ely, running in to 
make Kanary in the night, allowed for a set of two miles 
and a half per hour, and the ship was pjrobably kept to the 
southward of her course. At daylight land was suddenly 
discovered close aboard, and before the ship's head could be 
got round, she was within broken water in six fathoms ; let 

So all her anchors, and rode for thirty-six hours off Sevem- 
roog in imminent danger, the sea frequently breaking over 
the forecastle. From this perilous situation escape seemed 
hopeless, till about noon on the second day, when the wind 
veered a point or two to the southward, and the tide was 
observed to set off the shore. It was immediately determined 
to make sail and cut. It was blowing hard, with frequent 
squalls and heavy rain. One anchor was hove up with great 
difficulty, — ^the ship lay with her head to the north-weist, — 
the whole crew, together with 300 soldiers, manned the 
top-sail sheets, fore and main tacks, with the yards braced 
sharp up on the larboard tack. Every thing being ready 
for this bold attempt, the order was given, — Let fall, sheet 
home, cut the cable ! In an instant the ship felt the power 
of the canvass, and started out to seaward through the 
surf like a hound slipt from the leash. — The honourable 
company's ship KeUie Castle, from not making sufficient 
allowance for the northerly set, got to the northward of 
Malabar Point, and, working to tiie southward, struck on 
the outer edge of the south-west Prong, and received much 
damage. 

The soath-west monsoon generally sets in at Bombay 
about die latter end of May or beginning of June ; but 
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dbo«t g ft ta n or t^wly ^lys <oon8r mtrO^ 
Ctmom Md «i tiw MOthMi cowt «f lUkOiK. Dom^ 
Iha MflHtiM of Jnoe aad July the mmaomt Mows ^traoa, 
wkhinMMiAlMidifsdbaBdconitaatfBUi; natwitlMUiid- 
mg fffaioi UMComiMiQj'sfihips eveiy year make their paroag e 
4owB tlie eoaat inside of the LacoMvee in ^le teeth ef & 
nooeooB witheat diffionlty. The whole ooast firom BeBB^bay 
to Gape Cenarin is well kmomn uid safe to apfvaach in 
the north eesi mensoen. 

The Laccadives group of islands has not yet been veiy 
aoeasately sweyed, and tfaefefeie gieat caution is necesoaiy 
if a ship should aecidentaUy be &voed among thesk The 
Nine Degtees Channel, to thesonthwaxd between them and 
the island of Minicoy, is peifectly safe, bat shoald not he 
passed without paying grait atteoitieai to the cmtent, which 
most coBBOBly sets to the sooahwaid in both monsooos 
among the Laocadives. To the foa&waid of Kiniooyii 
the Eight Degnes Channel, ^aile safe ; it is bocmded enthe 
south by ti» nerthenunost of the Maldives, another exten- 
site ebain of low islands, whose freogiapfaical positioB is 
Bstvsiy aooniaetely determined. Ceptnin Honbnigh has 
taken g]«at pains to collate information rejecting them 
fimn m joamaU of the East India Company's dups. After 
givrog many ezfaracts, he says, ^ Although the geographical 
positions of the channels which divide uie Northern AtoUs 
of the Maldive chain ought not to be relied on as pofectly 
ascertained, feom a deficiency of correct observations, yet 
the lisaiu given far the One-and-a-half Degrees Chann^ the 
Equatonai Channel, and the South Channd may be con- 
sidered a near approximation to the truth. Neverthdess, 
large ships ought always to approach these islands with 
great caution, (m account oi strong currents, often uncertain 
in their direction, ahhough generally setting east and west 
between the At(^ and in the chamai^.'' The shoals which 
bound the norUi end of the Laccadives are very dangeroos. 
In 1627 the Byramgore wap lost on a coral reef brtween 
the northernmost Laccadive and Cfaerbaniani Reefl This 
shoal was u^nown till tbe struck on it ; and theConqpetitoi 
in the same year also strode on a shoal among the islandsy 
whose geographical site is not yet determined. 

The north-«aat monsoon, which is the fine w«aUier sea- 
eonnenoesatBomimyintfaienaddieofKoivenibMr; asd 
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4mnf ttas sesioii most of the ynMgf inlialHtanlts iftm 
hongMows, or tents, on the espItfAade close to the *ea ift 
Back Buy. These temporary babitaftions, Tendered tieeeo* 
sary by ttie heat, which is almost insi^ypoztable widiin the 
wrils of the fort, faa^e a traiy oriental and pictiiresqiie effect. 
As soon as the so^h-west monsoon commences, which xa» 
par exoeUence^ cidled the monsoon, the whole of this mj 
town disappears as if by magic, it has been lemaaSd^ 
that finer weather is now experienced than early nxvigatow 
met with on the western side of India; but it may readily 
be conceived, that the great improvements, both in oonrtnie* 
tion and skiUul equipment of smps, together with the moM 
ooientific attainments of modem navigators, will sufficiently 
account for this, without supposing any material alteration 
in the weaker. 

The next route fiom the Cape of Good Hope to the Mala* 
Inir coast is that to the eastwud of ih& Saya de Mala, and 
the Caigados Bank. On this extensive reef the honourable 
company's ship Cabidva, of 1200 tons, was wrecked in 1818» 
The narrative of this diipwr^k presents a melancholy pic« ■ 
tare of human suffering and human depravity. The diip 
etnick On the outer edge of the reef at half-past four in the 
moming.^ In less than half an hour she becime a total 
wreck. The masts were out away, and fell towards the 
rocks. The sea went over and trough the ship's very side 
with irresistible force. The distance from the ship to the 
nearest dry rodcs was about sixty yards ; the space which 
intervened was a perfect whirlpool of contending waves* 
Most of the crew appear to have reached the shore (if mere 
T0<^ above water can be so termed) unconscious of the 
means by which they had been saved. Mr. Ajrres, the 
purser, thus fotcibly describes his own escape — (He, with 
about twenty-five others, had got into the large cutter, and 
by dint of great exertion cleared her from between the wreck 
of the masts. The first wave they encountered dashed 
them dl out of the boat, wkh 4he exception of the fourth 
officer, who clung to the thwarts and landed safely) : — " I 
was precipitated to the bottom, and as far as regards myself 
I nevmr expected to rise from it again, in ue eupposed 
Interval of drowning I felt all the horrors that can bekmg to 
that deplorable situation ; and, conscious of the late wtticii 
awHfted mtf I still letained Buffideat miad, «s I leiiglMd 
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my life to the win of the Almighty, to invoke his meicy and 
protection towards those objects who were dearest to my 
neart, and whom I had now left for ever. In a short time, 
however, I felt myself very heavily struck and impelled by 
the following saif ; sometimes raised for an instant to the 
surface, and then precipitated again to the bottom. These 
tremendoas sarfs followed in quick succession, and to their 
impulse, under God, we may all attribute the saving our 
lives. Nothing could resist their power ; they swept us 
sway in their long train towards the shore, diyesting us of 
every possible means of self>caution, or of contributing in 
the least towards our own salvation ; leaving us in the wash 
with barely sufficient power to crawl out and reach terra 
jSrtna, and like wretches more than half-drowned and with 
bewildered senses, wondering by what means or accident 
we had been saved." By about nine o^clock the whole of 
the crew (excepting the captain and fourteen men, who wexe 
drowned) had reached the rocks. Their prospects were to 
all appearance moet appalling and hopeless. No land— no- 
thing bat coral-bankB and rocks to be seen in any direction, 
and the very spot on which they stood rapidly disappearing^ 
under the rising tide. Will it be believed that in this ex- 
traordinaiY situation, when just rescued from death, without 
«ven waiting to know who was saved or who was drowned, 
the whole of the seamen, regardless of their officers' orders 
or entreaties, and before the boat was rescued by means of 
which alone their future escape was practicable, commended 
the most childish and wanton pilfering among the goods 
with which the rocks were strewed ! fvery package was 
broken open, not in search of food, but out of mere cariosity ; 
and numbers possessed themselves of articles wholly usdess 
to men of their class of life anywhere, but more strikingly so 
to forlorn shipwrecked mariners on a lone dreary ssmd-bankt 
with scarcely diy ground to stand upon except at low water* 
As wine, spirits, and beer came ashore with the rest of the- 
carj^o, drunkenness prevailed to a great extent ; ail subordi- 
nation was at an end ; all obedience ceased. A gieat many 
cadu of beer having been thrown upon a bank at some dis* 
tance from the one on which the officers lived, most of the 
crew went over and established themselves there, calling it 
Beer Island ! Several pigs escaped alive, and lived pnn- 
«^NU]y opon Wmdeor wap. Eight sheep aJso landed alivsr 
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and two bales of hay came on diore veiy oppofrtiimly fiir 
their vutftenance. The ship was wrecked on a Tuesday 
and dariog the week, by dint of great exertion, the offioenr 
and the few that remained faithful to them secured and 
repaired the large cotter, intending to despatch her to the 
Mauritias for saccour. Strange to say, the Beer Islanders 
objected to her going, and the manner in which they were 
persuaded to acquiesce is the only redeeming trait of char* 
acter these degenerate wretches exhibited during their stay 
of three weeks at Cargados. Mr. Ayres, who appears to 
have shovni great presence of mind and decision, wrote in 
pencil a short address or sermon ; and on Sunday, the men, 
by common consent, having mustered round the tent of the 
officers (composed of spars, and covered with the company's 
splendid woollen cloths), he stood up in the cutter for a 
polpit, and read his sermon. This little composition, prob- 
ably the only one ever written or delivered under simitar 
circamstances, does great credit to the feelings and judgment 
of Mr. Ayres. It had the desired effect, and immemately 
after the sermon, it was agreed to by all hands that tfaiift 
cutter should be despatched forthwith. Mr. Ayres and the 
sixth officer were appointed to make the voyage to the 
Matiritfas, which they accomplished in three days, under 
drcomstances of great difficulty and privation. The Mofi' 
ewnne fiigate vrent to Cargados, and took on board the re* 
muns of the Cabalva^s crew, many of whom left Beer Island, 
according to their own confession, with reluctance, as they 
bad plenty of beer still unoonsomed, and regretted leaving^ 
so moch ** ^ood stuff'' behind. 

Some ships pass up between Madagascar and the Mao* 
ridias, others to the eastward of the Mauritius, sighting Qb," 
lega or Agelaga, the geogn^hical position of which is not 
very accurately known. 

IaL hang. 

€sat. Bricn, H. M. 6. Oloriade, made " 

Ship Sir Stephen LusUngton 96 30 

CaptMorasby, H.M.S. H«iud 10 SlN.W.end56 »loMOS9B. 

Capt. Htne, H. C. 8., ty chrononMleri 96 SO 

Cspc. BotflliiMM, shipHsro, of Malown, sMde it two^r three leagats 
fHther east than the peidUDn given by Capt« Rina. 

ThB adaption of either of these rootss wiU^[Voatly depoad 
upon the wifids a ship OMets with on the veife of thei w rti * 
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Mit trade, and it is an object of imjiortance, not only as 
regards the passage to Bombay, bat to all parts of Ind&a, to* 
obsenre, that litUe easting can be made after the south-east 
trade is entered ; so that, contending with uncertain winds 
between the Cape and the limits of the south-east trade, a 
spirt of sotttherly wind should not tempt the navigator to 
the northward of lat. 30° south till he is nearly on the me- 
ridian of the port of India to which he Lb bound ; and this is 
more particularly necessary when the north-east monsoon 
is prevailing to the northward of the Hne. The di^rent 
routes, such as the Outer, Middle, and Boscawen Passages^ 
were formerly chosen from circumstances unconnected with 
the prevailing winds, such as the geographical site of the 
islands or shoals being in some better known than in 
others ; it being thought unsafe to approach certain islands^ 
and supposed shoals, which frightened navigators away 
from others. The late surveys of Captain Owen, R. N.,. 
Captains Ross and Maughan (honourable company^s ser> 
yice), together with the indefatigable researches of Captain 
Horsburgh, have at length clear^ away most of this uncer> 
tainty. ilenceforward, then, the choice of the route must 
be determined according ^o the season of the year, by the 
winds then prevailing. Thus, any of the before-mentioned 
routes may be adopted by ships which cross the line from 
March to October ; because the south-west monsoon blows 
home to all the coasts of India from about the line in these 
months, and therefore a direct course may be pursued to 
any of the ports or coasts of India. In the opposite months,, 
it will be sufficiently obvious that a different course must 
be pursued. From the Cape to the limits of the trade un- 
certain winds prevail, of which. every advantage must be 
taken; and here it may very properly be observed, that 
experienced sea officers differ very much on the subject of 
carrying sail. Some crack on through every squall while 
their sticks will stand ; the risk of springing a lower mast 
or lower yard is thus very much increased ; and it is need- 
less to say how an accident of this kind in a merchant ship, 
with few resources for repair on board, would retard the 
progress. The following practice is recommended as pre* 
ferable : — Never reef, when it can be avoided, off the wind ; 
—reduce sail in time to a squall, but out with every rag 
again the moment the height . of the squall is past. It ia 
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^Qite eertftin that ships in the present day make quicker 
passages to and from India than formerly. Among other 
xeaiions may be adduced the reliance which is now placed 
upon the marine barometer : it enables an attentive observer 
of its motions to carry as much sail at night as in the day. 
Before this admirable instrument came into common use^ 
it was customary to reef every, night. Captain Meriton) an 
«xcellent officer, while in command of the honourable com- 
pany's ship Exeter, used to take two reefs in every night at 
fiunset.* 

At all seasons of the year the three following 'points 
ought to he carefully considered by navigators who are 
imxious to make a quick passage from the Cape to any part 
of India : — 

First, What are the limits of the south-east trade, and 
what is the usual direction from which it blows at the pe- 
riod when the ship is likely to enter it ? 

Secondly, What is the probable limit and direction bf the 
line monsoon at the time 1 

Thirdly, Is the north-east or south-west monsoon pre- 
vailing to the northward of the usual limit of the line mon- 
soon ? 

These are essential particulars in the navigation of the 
Indian seas, and a due attention to them is earnestly re- 
commended. 

Ships bound for Ceylon while the south-west monsoon is 
prevailing to the northward of the line, having proceeded 
by Boscawen^s or the Middle Passage, may pass through 
the South, Equatorial, or One-and-a-half Degrees Channel. 
Along the south side of Ceylon westerly winds prevail 
nearly eight months in the year, and westerly currents are 
also frequent, particularly in October and November, and 
they run with considerable velocity. It may not be out of ^ 
place to observe that a westerly wind and a westerly cur- 
rent, according to nautical phraseology, run in oppotiu di* 

* Thip reminds one of the tardy proceedings of Dirk Hodson, one of 
the early discoverers of North America, who tued to heave^to every 
night ; by which sage proceeding he gained a whole night's sleep,— 
never ran over anybody in the night,— and always knew where tm 
was in the morning. It is Airfher related of this ancient mariner, that 
he nearly created a mutiny in the Goede Fran of Amsterdam, by inter- 
dieting his jolly tars fh»m going aloft with mora than six pair Of toMdMf 
en, or flmn reefing topsails with pipes ia Umv nooths. 
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pti. ftiiw whicU it Wowi, and the cunwt i» ab^ 
^IijiJh«th^ymtofthacampaBgte«wtr<b whichitifc, 
GMdttff. Thk w«<toriy current near Cayloa m^ ^*?t^ 
ahmBMiei the Maldives than i» aipwiieiit. If bomid for 
Cotambo» having pawed thioagh either of the abownm 
tioiied chaxmeb, a diwct couxaa may be steered;, andr m 
dear weather Adam'a Peak, a veiy highrpoaked BMHataiB 
aboat thirty mil^a to the oaetwaid of Loloosbo^ wift » 
fiiBt seen, and is sometimes visible at thirty leagues' dn> 
tance. A ship may anchor off the town in six or ••wen 



ftlhoHis, with the flatf-staff on the fiort bearing 

Colombo U inlat. 6^ 57' north, long. 80^ eaat, and 



is the seat of government. The cinnamon plantatioiM «e 
intheneighbourhood»and it is a remarkable fact that the 
odour of Snnampn is smelt at a great distance off-shoie w 
passing Ceylon ; so that 

''TIM q^ fslce <Nr Aniiy tts BeM^ 

are not necessarily mere poetical fictions. 
' Pefait de Galle is another settlement towards which a 
^leet eearse may be steered. The flag-staff is situated in 
lat. 6° 1' north, long. 80*^ 30' east. Large ships anchm in 
'tiM roads, in sixteen or eighteen fathoms, with the flag- 
•etair bearing about north-north-east, two miles off the town. 
The inner harbour requires a pilot, the outer roadstead is 
not sale ki the south-west monsoon. There is a high 
cenieal mountaiii, which is very cotnspictious from the offing. 
The land to the westward is generally low, with cocoanut 
trees fronting the sea, but the land rises in high moun- 
tainoas ridses to the north-east of Point de Galle. There 
ere many dangers on the coast of Ceylon, between Pbint 
de GkiUe and Trincomalee. The Euphrates, honourable 
company's ship, was lost by making too free with the shore 
•near Don^ Head, winch is a low bluff point, being the 
eeuthomnsost l«id of Ceylon. If bound for Trincomalee, 
or the southern part of the Coromandel coast, it is advisaUe 
to ftdl in with the land, hereabouts in the south-west moot- 
•ooa; and great caution is required in proceeding to the 
northward to avoid the Great and Little Basses. It seems 
advisable at all times to pass outside of them ; they coDsist 
•f twe dangerous ledges of rocks, the highest bekig jait 
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above the water. After passing Dondre Head, by keeping 
along the edge of the Bank of Soundings, and never shoal- 
ing the water under thirty-four fathoms, a ship will pass 
about two miles outside of the rocks. In clear weather, 
and daylight, they may be approached to the depth of 
twenty-four fathoms, which is about half a mile from the 
Great Basses. About Dondie Head and the Basses the 
currents are very uncertain, — sometimes running with great 
velocity to the north-eastward; by not observing which 
many ships have overshot their reckoning in the night, and 
eome up with the Basses very unexpectedly. His majesty's 
Ingate Dcdahis, Captain Sir Murray Maxwell, was lost on 
the Little Basses, and the fleet under her convoy nearly 
shared the same fate. The Elephant Hill is a high isolated 
jrock on the low land near the sea, and is on-with the Great 
Basses, bearing north 5^~west. Chimney Hill is pretty 
high, near the sea, with a remarkable rock rising from its 
side, resembling a chimney. It is on-with the Little Basses, 
bearing north 59° west. Proceeding to the northward, 
alonff the east coast of Ceylon, if bound to Trincomalee, 
a ship should keep well in with the coast after passing the 
Basses, and make the land (in the south-west monsoon) to 
the southwaid of Flag-staff Point, which is in lat. S^ 88^' 
north, long. 81° 22' east. It is high, bold, is covered with 
trees, and has several fortifications on it. This point is 
easily known from its bluff appearance, and from the land 
to the northward and southward being Very low ; it is steep- 
to, and safe to approach. Trincomalee has little trade, and 
is not much frequented, except by the men-of-war on the 
Indian station. The harbour is capacious and safe ; al- 
though there are many shoals and rocks in it, yet they are 
all well known, and there is plenty of room, with good 
holding-ground. The navigation of the harbour is some- 
what intricate ; but with Horsburgh's sailing directions and 
a chart there is nothinff to prevent a stranger either run- 
ning in with a fair wmd, or working into the bay. In 
former days, when dull-sailing ships were navigated by 
dead reckoning, it was usual to keep in soundinffs, if bound 
to Madras, after passing Ceylon, in order to avoidthe chance 
of falling in with the land to the northward of Madras, in 
the south-west monsoon.. In the present day this loss of 
time seems unnecessary ; for it is hatdly to be suppoMd 
Vol. m.— H h 
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that the eommander or officers even of the prhMe iMpm $9 
India are unacquainted with the use of the sextant and 
chronometer, hy means of which, in dear weather, the dup** 
true position can always he ascertuned. When there are 
three chronometers on heard agreeing^ great rdiance may 
be placed on tbem ; but lunar obserrations ongfat never to 
be neglected, for their use may suddenly be required when 
the practitioner is not prepared to place confidonce in hie 
skill, from want of habit. The following routine is recom* 
mended to all navigators on long Toyages : — 

** Take two sets of observations for the time every i»t^ 
noon and afternoon ; take sights for and work the latitude 
by double altitudes every day ; take lunars whenever the 
moon is in distance with objects east and west of her ; ob- 
serve the magnetic variatiim every twenty-four hours, let 
each officer who has, charge of a watch be bound to ascer- 
tain the latitude by stellar observations at least once every 
twenty-four hours. Let the dead reckoning for practical 
purposes be always deduced from the ship's last inu posi- 
tion, as ascertained by observation.** 

Navigators are greatly indebted to Captain Thomas 
Lynn, of the honourable company's service, for his ad- 
mirable work on navigation, called ^ Lynn's Tables." He 
is the person appointed by the East India Company to ex- 
amine young officers in nautical astronomy, and he also 
conducts a naval academy with, infinite credit to himselfL 
Captain Lynn reeommendiB stellar observations to be taken 
in the twilight of morning and evening, when the horitoa 
is generally clear and weU defined.* 

It is material to observe that Madras is sixty miles west 
of Flag-staff Point, and the easternmost part of Ceyh>n is 
m about lat. 7^ north. In the north-east monsoon the cur- 
rent sets at times strong to the southward, but is liable to 
he obstructed. In the south-west monsoon the current 
along the Coromandel coast runs to the ncnrthwafd ; and 
therefore ships bound for Madras or any other place on thia 
coast should make the land to the northward or soathwaid 

* An admirable and very simple method of oomputlng the latitude ^ 
ioDble altitudes is that of Mr. Samuel Dunn, which is SBentiODed hf 
Captain Lynn in his " Horary tables" lately published. Captain L. 
is ^^Sm^it^^ exactly suited to the solvtion of this pnMem to 
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^ iMr p<nty.9S citcumstances require. In both monsooiM 
along th« whole of the Coromandel coast there is a heavy 
surf rolling in upon the shore, which prevents all commu- 
nication, eicept in boats, called masoolah-boats, of a pecu- 
liar construction. They are of a qlumsy kog-trough shape^ 
without timbers, and the planlcs are sewed together ; they 
are rowed with ten or twelve paddle-shaped oars, and are very 
buoyant and yielding. When the surf strike^ them on the 
side the planks bend inwards. The fishermen on this coast 
use a catamaran, which is simply three logs tied together, 
the middle one being longer than the others, and pointed 
a little upwards. This simple contrivance is generally 
about ten feet in length, and eighteen inches in breadth. 
With a man on it the upper edge is generally under water. 
Pondioherry, formerly a French settlement, is in lat. 11^ 
66' north, long. 79^ 54' east. It is easily distinguished 
from seaward, has an agreeable aspect, and may be known 
by a remarkable black patch on a long flat hill north-west 
of the town, with a grove or tuft of trees on it. A ship 
may anchor- in six or jieven fathoms off the town, in the 
Dur season. . Bound frotn England to Madras, a ship, having 
sighted any part of Ceylon, may shape a direct course for 
Madras Flag-staff, which is in lat. 13^ 4' north, long. 80^ 
m* fiXy* east. In the night the lighthouse may be se^i 
five leagues horn the deck, and is highly useful in guiding 
chips elear of Pulicate Shoal, the south point of which bears 
from the lighthouse north-by-east three-quarters east, thiiv 
leen miles. If the light is kept to the westward of south- 
south-west one-quarter west, the shoal will be avoided. 
Madras Roads are Open to all. winds except from the west. 
The anchorage is foul from the many anchors left theivu 
It is liable to be visited by. sudden severe storms, and even 
in fine weather there is a heavy swell tumbling in from sea- 
ward. From the beginning of October to the 10th or 16th 
of December is considered the most dangerous season to 
remain in Madras Roads, or in any roadstead on this coasL 
It must, however, be observed, that ships remain in Madras 
Roads at all seasons, being ready to cut or slip, and run 
out to sea on the firat intimation of a hurricane. During 
the bad weather season ships should lie in Madras Roads 
with good sails bent, and close-reef their topsails and courses 
ittfors they an fiirled. With the ffag-staff about nort^ 
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wwC4ijr-we8t, in nine fathonu, two milefl from the ehore, im 
a good berth for a lar^e ship. The masooIah-boaUi are \med 
at Madrae ; and when the surf is too high for them (o go 
oB, a flag is hoisted at the beacb-hoase called the fool- 
wi^ather lag. While this continaes flying all comnranica- 
tion with the shore is internipted ; yet the catamaran-men 
will at these times Tenture off with a letter, which they 
eontrive to keep dry by placing it in their scull-cap, over 
which the folds of the turban are tightly twisted. 

The coasts of Golconda and Orissa (after passing the Pn- 
Kcate Shoal) may be safely approached in most parts with 
the lead. 

The approach to the Hoogley in both monsoons is ren- 
dered very difficalt, from the circumstance of long spits of 
sand extending from the mouth of the river, out ^sighi of 
land. Between these sands or reefs are different channels, 
and the one now used is bounded on the east by Sanger 
Sand, and on the west by the Eastern Sea-reef. The en- 
trance to this channel, as before mentioned, is out of sight 
of land. Ships bound for Calcutta in the sooth-west mon- 
soon ought to make the land about Pondy or Ganjam, where 
it is of considerable height. The Juggernaut pagodas are 
a good mark to run for ; the coast abreast them is safe to 
approach, and they cannot easily be mistaken. In a clear 
day, at a moderate distance, they present a magnificent ap- 
pearance. There are three large circular buildings with 
domes, and soTeral smaller pagodas ; from the sea they look 
like one vast palace. Having passed the pagodas, a course 
about noith-east-by*east, keeping in about fourteen or fifteen 
iathoms, must be shaped for False Point, abreast of which 
the soundings are brown sand and shells with black specks ; 
but to the northward of False Point, all over False Bay, 
the bottom is very soft green mud. With False Point 
bearing west-north-west, in fourteen or fifteen &thoms, the 
coarse is north-east ten leaffues, to clear the reef off Point 
' Palmjnras ; but the lead is tne best guide, and a ship ought 
not to come under fourteen fathoms crossing False Bay. 
This depth may be increased to fifteen fiuhoms roundio^ 
the reef off Point Palmyras ; for when the point bean to 
the southward of west a ship in fifteen fathoms will not be 
hoe firom the edge of its reef. On the island of Mypuira a 
lighthouse has lately been erected, which in clear weather 
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In vny useiiil in loanding the reef, and enables the pilots 
ta keep their station, which is on a line due' east from the 
lighthouse. It is very material not to mistake False for 
True Point Palmyras. If a doubt is entertained on the 
subject, a ship off False Bay, in fifteen fiithoms, by steering 
north, will skoal the water over a bottom of soft mud ; but 
Irom fifteen or sixteen fathoms off Point Paltnyras, and 
clear of the north-east edge of the ree^ in steering north 
she will deepen her water. In Balasore Roads, or off Point 
Pshnyras, toe |Hlot-tyrig ougkt to be found in the south-west 
■lonsoon, althoash ships beat about lor several days before 
they find one. It is advisable to anchor under Mypurra 
Island during the night, and stand over towards the Eastena 
Sea-reef in the day.. Some navigators have ventured into 
Saugor Channel, without having seen the land. The fol- 
lowing instance may be adduced, as showing the practica- 
bility of doing so, and will also place in a striking point of 
view the accuracy of nautical science in the present day :--> 

The honourable company's ship Thomas Grenville left 
England on the iSth of June, 1825, — passed the Cape 20th 
of August,— crossed the line in long. 80^ east, and stood 
right up the bay, witkoiU Kammg teen avy land since leaving 
England. Captoin Manning, who is an ex<^Uent seaman 
Bnd a skilful (KMserver, found, by hinurs and chronometers 
agreeing, that the ship's true position at noon on the 1st of 
October was in long. 88^ 20' east, and lat. 20^ 26^ north. 
He steered north for the mouth of Saugor Channel, and 
having run about thirty-five miles by log, fell in with a pilots 
briir in ten fathoms water at six o'clock in the evening. 

C^»tBin Ross, the company's marine surveyor, «tates, 
that the light-vessel stationed in the Eastern Channel is 
placed in, long. 88^ 13' east, and not in 88^^ 25', as stated 
by Captain Maxfield. And be also thinks the extreme points 
of the reefs two miles farther north than they are usually 
marked in the chaits. Pilots are sometimes to be found on 
board this brig, and she is dutinguished during the day by a 
white flag at her mast-head. 

The channel is about five miles wide. Saugor Sand is 
•teep-to on hoth sides ; and the sea-reefs are also, steep-to 
on their western edges ; but on their eastern sides the depths 
dMTBase gradually, though (piickly ; so that tumi%wto wind- 
ward in Snagor ChanaeV the soundings must he taken finw 

^ Hh2 
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His wattera lide of the channel, and a ship oi^rbtto avoid 
the riik of a hard cast, standing towards Saugor Sand. 
The course of the diannel is north-north-west and sonth* 
•oath-east. In the channel the bottom is soft mud ; on all 
tiie reefs the bottom is hard sand with bright 6pe<^ like 
•teel filings. The leadsmen of the pilot-bngs can tell in a 
moment by the feel of the ground whether they are on the 
teefs or in the channel. 'Hie tides have a rise and fall of 
ten or eleven feet, and the water is highest over the ground 
on the 8ea*reefs, and in Balasore Roads about nine hours 
Ibll and change. The tail of the Eastern Sea^reef is in 
about lat. 21® north. The first or Reef-buoy is close to 
the eastern edge of the Sea-reef, in lat. 21° 16' north, from 
whence the course is north*north-west half-west, to the buoys 
in Thomhill*8 Channel. If it is determined to stand over to 
the mouth of , the Saugor Channel, from Point Palmyras, in 
search of a pilot, great attention must be paid to the tides, 
and the ree& ought to be approached about the first of the 
Hood, as ships cannot work to the southward again till the 
•bb makes. If a ship could, in a clear day, about no<m, 
when the latitude has been obtained, and with the last of 
the flood, be near the tail of the Western Sea-ree^ she might 
venture to cross and look into Saugor Channel, and ei^er 
anchor there or work to the southward with the ebb. 

At all times during the south-west monsoon great caution 
is requisite in approaching the Hoogley. Cloudy weather, 
with fipequent hard squalls and rain, may be expected, par- 
ticularly from May to September. In June and July, which 
are the worst months, ships standing towards the Western 
Sea-ree^ across Balasore Roads, or towards any of the reefs, 
ought to have good canvass bent, and have every thing 
roMy ibr turning to windward, in the event of suddenly 
getting a haid cast on any of the reefi^ which spread out to 
seaward from the mouth of the river something in the form 
of a human hand, supposing Saugor Sand to 1^ the thumb. 
From Point Palmyras, the flood-tide seto over towards the 
Eastern Sea-reef with considerable velocity on the springs ; 
but close to and over the reef of Palmjnras, the flood sets 
towards the mouth of Kanaka river. In July the freshets 
ftom the river cause a drain of current to the southward. 
A ship under way off the mouth of the Hoogley ought never 
to neglect the lead for one momenta 

In the north-east monsoon, which generally commences 
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early in October along the head of the bay, the pilots cmiee 
off the tail of Saugor Sand, in lat. 21® north, and long, 
about 88^ 40' east. It is very. essential at this season to 
keep well to windward of the reefs, for the tides set ofm- 
stantly to the west and south-west. Coming up the bay 
in the north-east monsoon, a ship should get into about lat. 
21^7' north, well to the eastward of Saugor Sand, and steer 
west in eight and a half fathoms at low water, and ten at 
high water. In this parallel, the bottom is soft till the 
depth suddenly decreases over a hard bottom on Saugor 
Sand. The success of this proceeding will greatly depend 
on a strict attention to the tides ; for if a ship is set to the 
southward of 21^ 7', in running westward she will miss 
the Sauffor Sand, and get her first hard cast on the Eastern 
Sea-reef. It seems therefore advisable to cross the tail of 
Saugor Sand, and work up as far as the Reef-buoy in search 
of a pilot, taking care not to stand more than one-half or 
two-thirds of the channel over towards the Saugor Sand. 
When the north-east monsoon is prevailing in the Bay of 
Bengal, ships bound for Calcutta should enter the southern 
limit of the south-^ast trade, so as to enable them to cross 
the line in about iopg. 90° east. From about 10° south 
lat., variable winds, mostly from west and north-west, may be 
expected till the limit of the north-east monsoon is reached. 
From the equator a course ought to be shaped with refer- 
ence to the winds encountered ; thus, if the wind hang to 
the eastward, endeavour to close with the Nicobars, and 
stand up the bay to the westward of these islands and the 
Andamans. The old pra/ctice of going to the eastward is 
now exploded, and a ship is more ukely to make a passage 
by worlung up the east side of the bay in the open sea, than 
by closing with the Arracan shore or Andaman Islands. 

It will be needful to make a few remarks on the .)iome- 
ward voyage, although most of the foregoing observations 
may be applied generally to outward or liomeward bound 
ships. From Bengal or Madras, homeward bound ships 
should, at all jseasons of the year, endeavour to cross the 
fine in about 87° or 90° east long. ; and, having entered the 
south-east trade, it will be prudent, particularly in February, 
March, and April, to pass well to the eastward of Roderigne, 
to' avoid the hurricanes which sometimes occur in the vicinity 
of this island and the Mauritius. T^koae humcanes 9/» less 
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■evvnly felt in proportion u the ^stance is incnaMd to 
the eastward of the islands. Ships from the Malabar coast 
■hoold endesToor to take a departaie from about Dondie 
Head, and cross the line in 85^ east, which will enable them 
to give Roderiffne a wide berth. Ftom April to November, 
storms seldom happen near Mauritius ; and in these months, 
thirty or forty leagues is a sufficient distance at which to 
pass ; at other times, the islands ought not to be approached 
nearer than eighty or ninety leagues. In one of these hur- 
ricanes it is supposed the gallant Trowbridge was lost with 
all his crew, in his majesty's ship Blenheim. In general, 
ships run rapidly through the south-east trade, towards 
the Cape of uood Hope. The south end of Madagascar 
should be passed at a distance of thirty or forty le^agnes, 
and a course shaped to fiill in with the coast of Africa about 
Point NataL 

In a preceding part of this article, instructions are given 
for making a passage round the Cape by help of the current. 
In the winter months ships cannot be too well prepared for 
bad weather on approaching the Cape, and crasy ships 
should keep well in with the land, where they will have 
smooth water and less wind than is experienced far on the 
bank. It is not thought dangerous to hug the land, as the 
wind seldom blows strong from the south. If a ship is beat- 
ing round the Cape with a westeriy wind, she should en- 
deavour to have a good offing when about the meridian of 
Cape Ijagullas, particularly toward* the condosion of a 
north-west gale, by which she will be enabled to heat op for 
St. Helena much sooner than if she happened to be in with 
the land when the wind veered to the southward and west- 
ward, which it commonly does towards the end of a gale. 
Ships from Bombay bound to England in November or De- 
cember, may proceed by the Mosambique Channel; but 
southerly winos are often experienced there hi February. 
The current setting to the south along the African shore will 
always help a ship through this channel, and she may pass 
in sight of Cape Corrientes, where it is very strong. Except 
in November and December, ships from bombay should go 
by the outer passage round Roderigue. 

From the Cape to St. Helena ships commonly experience 
fidr winds and pleasant weather. A south-easter off Table 
Bay will fiwf neatly eany a ship into the south-eaat tnde. 
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The conne to St^elena firom the C^pe is north-north-west 
half-west, and it may be safely approached in the night ; 
hut ships are not allowed to anchor till they have commu- 
nicated with the shore, either by signal or by a boat sent 
to the foit on Sugar-loaf Point. The best anchorage is in 
sixteen or eighteen fathoms, with the street of James Town 
open. The geographical site of the town is Ions. 5^ 36^' 
west, lat. 15° 5a south.* From St. Helena a ship departs 
with the trade-wind, and may shape a course to pass on 
either side of Ascension as most expedient. From Ascen- 
sion a north-north-west course may be steered for the equa- 
tor, which should be crossed in 18° or 20° west, as before 
directed. From the line a ship ought to keep on the tack 
which will give most jiorthing till she meets the north-east 
trade. From lat. 24° or 25° north in this route will b^ 
seen the gulf- weed, which covers the whole face of the wa- 
ters to about 40° or 41° north lat. By catching a quantity 
of this weed in passing, many curious marine animals may 
be collected which are found upon it. In the gulf-stream 
the temperature of the water is 4° or 5° higher than the 
temperature of the atmosphere. The north-east trade 
generally carries a ship far to the westward, and nothing 
can be conceived more provoking than the continuance of 
easterly winds after a ship has got as far as 30° or 35° 
north, forcing her daily farther in ^distance from the ** desired 
haven." It is advisable to pass to the westward of the 
Western Islands or Azores. They are nine in ilumber, with 
safe channels between them all. The two which form the 
north-western comer of the group are most commonly seen 
by homeward-bound ships from India. Flores, the western- 
most, is in lat. 39° 33' north, long. 31° 11' west. Corvo is 
separated from Flores by a channel three or four leagues 
wide, and is in lat. 39° 42^' north, lone. 31° 6' west. After 
passing the Azores, a direct course should be pursued for 
the Lizard. 

In the foregoing pages the variation of the compass in 
different parts of the globe is rarely mentioned, on account 
of its constant fluctuation, and because it is presumed that 
every careful navigator ascertains the magnetic variation of 
the compass by observation every twenty-four hours, when- 

* Captala Owen— St. Helsoa, town, long. S° 44' W., lat. 1S° 54' S. 
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ever the weather will admit of it, wad corrects hui courses 
and bearings acoordingly* The load Tariation of the com» 
!»••» since first observed bj Captain Flinders, has been the 
subject of much speculation. For sdentific purposes, the 
local variation must be caiefully ascertained ; but for the 
common uses of navigation it is not quite so important. 



CHAPTER XVII. 

Propotei Steam Commumeation between EngUaii and the 
East Indies by the Red Sea, 

Voyage of Sir Jbbn Malcolm fVom Bombay to Gosaeir la the HoifliliBd* 
aay Siaamer— Reaaons (br preferring the Route by CoaaMr to tbat by 
fioex— (9ixe of Veaaela— To be manned fhxn the Indian Navy^Coals— ^ 
Kr John Maleolm'a Opinion of tbe Advantafes of thia ComrnDnicadoa 
— Obataclea to it— The Plague— Winda in the Red Sea— Fioal-ofllei 
Regulations— Mr. Waghom*a Reimarka on theNavicatioa oftlieNile-* 
8ieam-tuga on the Gangea. 

* A COMMUNICATION With India by means of steam hat 
lately occupied the attention, not only of individuals, but 
of the government in India. The different passages to In- 
dia round the Cape of Good Hope, by steamers^ nave been 
all unsuccessful as to time ; and it may /airly be doubted 
whether steam will ever compete with sails on this long 
passage. The honourable company's ship Thomas Coutts 
made the passage to Bombay in eighty-four days, — the Atlas 
in eighty-three, — and ninety days Is not considered as any 
thinff very extraordinary by some of the free-traders, such 
as the Roxburgh Castle and others. Mr. Waffhom, an 
enterprising officer of the Bengal pilot service, is the princi- 
pal advocate and projector of the passage by steam round 
the Cape. The route by tbe Red Sea havm? been lately 
traversed with complete success by Sir John Malcolm, our 
observations shall be confined to this route. The present 
Pacha of Egypt is highly favourable to the establishment of 
steam-packets at Alexandria, and would afford eveiy facility 
on the land journey, if this great object is undertaken by 
government. The following observations (in substance) 
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tran most kindly rapplied by Sir John Maleolm : — H« left 
Bomhay on the 6th of December, 1880, for England, in the 
honourable company's steamer Hugh Lindsay. Arrived at 
Macula on the 14th of December, and remained there three 
days to take in coals, water, and refreshments. Macula is 
situated on the coast of Arabia, at the mouth of the Red 
Sea, where there is good anchorage and a safe harbour. 
Arrived at Juddah on the 22d of December, and remained 
there two days to take in coals, water, &c. Arrived at Cos- 
seir in Egypt on the 27th of December ; having been at 
anchor nearly six days, and actually steaming from Bombay 
to Coeseir in sixteen days and twelve hours. If Sir John 
had gone to Suez instead of Cosseir, he is of opinion he 
would certain]; have reached that place on the 29th, and 
might easily Irave arrived at Alexandria on the 2d or 3d of 
January ; but he went to Cosseir to meet Lord Qlare, the 
new governor of Bombay, who was appointed to succeed 
him. Sir John passed twenty-seven days in Egypt " se^g 
the lions." He then went to Malta in a frigate, which oc- 
cupied eleven days ; a steamer could accomplish it with ease 
in seven. He sailed from Malta in the Meteor steamer on 
4th February, 1831 ; arrived at Gibraltar on 12th February ; 
remained there two days to take in coals, water, die, and 
sailed on the 14th. Arrived at Falmouth on 25th February, 
having had only three days' fair wind between Malta and 
England. 

Sir John is of opinion that in future two days may be 
saved in the passage from Bombay up the Red Sea by im- 
proving the power of the steamer, and that despatches may 
be carried from Bombay to Alexandria in twenty-four days, 
for nine months of the year ; during the other three months 
the progress of the steamers will be impeded by the violence 
of the northerly winds. Sir Jo^n recommends the route by 
Cosseir to Alexandria for passengers, in preference to that 
by Suez, the latter being much exposed to inundation and 
other inconveniences. As to the relative advantages or 
disadvantages of building, it is executed equally well and 
stronger in Bombay than in England. Teak is better than 
oak ; and the Hugh Lindsay was built so correct to the 
model, that her large engines (two of eighty-horse power) 
fitted on to almost a hair's breadth. No change has been 
awde in this T«fse], ezcqpt cutting her paddle-boajds mx 
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inches, which, tried on the second voyaffe, has been found 
an improyement, owing perhaps to the depth of water she 
drew when overioaded with ten days' coal, which is tinee 
if not four days* more than this fine man-of-war steamer, 
was bttilt to carry. The Hugh Lindsay steamed from 
Bombay to Gosseir, a distance of 2700 miles, in siKteen 
days and twelve hoars, which is an average of seyen knots 
an hour. The passage from Bombay to Gosseir will, from 
Isi September to 1st Jane, be always made in twenty-one 
days, including the taking in of coals ; and to Suez in twenty- 
three days. Mr. Barker, his majesty's consul-general in 
Eeypt, thii^ that, with a r^lay of dromedaries, packets 
might be sent by the Desert from Gosseir to Alexandria in 
six or seven days ; and tins would prevent the possibility 
of stoppage from the inundation of the Nile. It would also 
save four or five days' coal in going to Sues and returning, 
and the expense and trouble of depositing and slupping it 
at a place where vessels must anchor five miles from the 
shore. At Gosseir they lie close to the town, and have in 
all weather safe anchora^, besides plentiful supplies, good 
water, and a land carnage for packets and passengers. 
With respect to the latter, few will go this route that do not 
desire to see Upper Egypt ; this they coald not do without 
much trouble and expense if th^ went to Suez. 

With regard to passengers, they should not be counted 
upon as ever likely to remunerate government for the ex- 
pense of steam-vessels between B<»nbay a^d Egypt. These 
▼essels should be built as packets. There cannot be a better 
model than the Meteor, or the Admiralty yachts, which are 
about 300 tons, with round stems, and the cabins lighted by 
sky-lights. The vessels for the Red Sea might have about 
two feet beam more than the Meteor, and two sixty, instead 
of two fifty-horse power engines. This wpuld greatly 
increase the speed. They might carry eight or ten passen- 
gers with very limited accommodation, and they could be 
provided with a plain table by the commander of the vessel 
for half the price charged (the same as his majesty's steamers 
to Malta), the other milf goinff in part payment of coals. 
No other plan will succeed. As to passengers, there is not, 
and will not be for many years, any intercourse between 
India and England by this route that will make passengers 
profitable; and no extra expense is waitantable on t^ 
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aceount. The expense of coals in the Meteor was ei^t 
obaldrons per diem ; but this last voyage it was diminished 
to seven, from having the fieiy-vein coal from Wales. With 
this coal, such a vessel as before mentioned j with sixty-horse 
power, would not require beyond nine chaldrons of coal per 
diem ; and if either Mr. Morgan's plan is approved of, or 
the experiment of cylindrical boilers and expansion engines, 
now trying by Captain Kin^ at Falmouth under orders of 
the Admiralty, succeeds, which is probable, the-consumpljon 
of coal will be decreased one-third. Lord William Bentmck, 
Sir Charles Malcolm, and Captain Wilson, commander of 
the Hugh Lindsay, concur in the opinion of the size of the 
vessels for the Red Sea. Lieutenant Symons was also con- 
sulted (who has for some time commanded the Meteor), and 
Captain £jng. 

To give success to this plan, the execution of every part 
of it should be left to the government of Bombay, and cer- 
tainly the vessels should in all, except the engines, be built 
and equipped in India. It is further quite essential for this 
and general purposes, that they should be officered and 
manned from the Indian navy. Experienced and steady 
lieutenants or masters will command them, and these should 
not only possess a complete knowledge of the ensines and 
steam-navigation, but the most intelligent midshipmen of 
the Indian navy should be instructed in that science ; while 
English and half-caste boys should be educated, as they 
now are, to supply the place of engineers from Englahd, 
who are a great expense and trouble. 

With regard to coals, ffovernipent has not yet been suc- 
cessful in finding any in Cutch. The death of Mr. Macul- 
loch, who was a good geologist, has for a period stopped the 
prosecution of the search in quarters where the coal mi^t 
nave proved less superficial than where first discovered. 
Doctor Christie, who has gone to the Continent with the 
intention of proceeding to his station at Madras, by Bom- 
bay, has received the sanction of the court pf directors to 
employ himself two years in scientific pursuits, and is stated 
by competent judges to be an able geologist. He has prom- 
ised to visit Cutish ; but it would be useful to desire that if 
he \a so inclined he should have every reasonable aid, for the 
object Lb of importance. Until coals are found on the west- 
ern side of India, they must be imported from England i 
Vol. III.— I i 
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bat th^ may be broagbt as baltast at a very moderate rate, 
aad, with all wastage, may, it is supposed, be deposited at 
poits in the Red Sea cheaper than by the route of Egypt- 
Vessels going at certain seasons through the Strait of 
Madagascar would lose little by depositing them at Mocha : 
bat these are points of mere calculation. The authorities 
in England snould be cautions in attending to plans and 
maps as to depdts and other matters connoted- with this 
part of the subject. Those that give them only know the 
general features of the question. For instance, Socotra 
appears a most desirable place for a dep6t ; but it has jret 
no sapplies fbr a vessel, ndr is there any town to aid in 
loading or unloading cargoes of coals. These are fi>r the 
present great objections. The government of Bombay will 
early discover what is best, both for economy and expedi- 
tion ; and a well-qualified young officer of the Indian navy, 
of whom many speak Arabic, should remain at Oosseir as 
an agent to secure quick lading and depositing, and to be 
in communication with the consuKgeneral, to accelerate the 
despatches to Alexandria. 

By this toate and mode packets from Bombay WiH cer- 
tainly be delivered for nine months of the year at Alexan- 
dria in twenty-eight days. The passage from Malta t<^ 
that place will not average more than seven or eight days 
for a steamer, and one of a smalt class kept by lus maiei^tyV 
govemment would be sufficient, if no enterprising individual 
undertakes it, and there is so much tpraffic tliat the passen- 
gers would pay well. The Pacha of Egypt neither is nor 
will be inimical to this line of communication ; on the con- 
trary, he will rejoice in this and every opportunity of meet- 
ing the wishes of a country on whose mendship and good 
feeling he has become from his condition so very dependent. 
The attention of the government of Bombay may be so far 
directed to the communication by Bassorah or th^ Eu- 
phrates, as to send a mmute report on the subject ; atw? 
should it at any period prove more eligible than by the Red 
Sea, the same Vessels which answer for the one line will 
perfectly suit the other; and this, therefore, can be no- 
ground of delay to the immediate estabhshment of so im- 
?>rtant an object as a steam-communication with India, 
he followiriff extract, from a minute by Sir John Malcolm, 
wffl farther show his opinion oH t!i6 sabjebt. These ohaa^ 
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'vtiltkma are highly valaable, proceedisg as they do firom the 
csomprehensive and inteUigeht mind of Sir John MalcohDy 
'Vfho can view the subject in all its bearings with the eyf 
cf practical experience : — 

** I have on several occasions stated the great importance 
of having an establishment of steam-vessels attached to 
the Indian navy, both for purposes of wv end keeping up 
the communication with Europe. These is yet only one 
steamer in this service, the Hugh Lindsay ; there cannot 
be a iner vessel for the purposes for which she was built,-^ 
that of an armed steamer. She has twp engines of eighty- 
liorse power each, and can carry eight guns, with eoal for 
six or seven days : goes vevy fast, aiid against any sea. 
This vessel, though too expensive and too large to take 
packets to Suez, has been used for that purpose, and perr 
Ibnned the voyage, at a season of the year not the most 
^vourable, in twenty-one days' steaming. She actually 
steamed, at as high a preasqre fis could be applied the iirst 
sUtffg, to Aden, LMO miles, in tan days and nineteen hours, 
and that with a eoiktrary wind. She went, when deeply 
laden with coal, live and a half knots, but increased her rate 
to ful) nine knots when lightened. 

*' It is the opinion of U\e superintendent of the Indian 
navy, and has been transmitted as such to the honourable 
the court of directors, that a class of small vessels, like 
those employed in packet service from Milford-haven to 
Iielaod, would be the best (o k««p np the conmiunication 
with Europe by the Red Sea. This is also, I observe, 
ftom his minute upon the wiMeot, the opinion of the gov- 
emor-general ; and Captain ^ilson, the commaader of the 
Hugh Lindsay, on w4iose judgment, from his full knowledge 
of the seas, and experience of navigation by steam, I would 
implicitly rely, thinks that a vessel of 270 tons, built more 
with a view to the capacity of stowing coal than very rapid 
steaminff, would make Suez in two stages, taking in coals 
only at Mocha, where, if she did not draw more than ten 
feet, she could be at all seasons in smooth water, and with 
security against every wind. This voyage would require 
that she should carry thirteen days* coals, as it is a distancw 
of 1780 miles, and cannot be expected to be performed in 
less then eleven or twelve days. 

** If this quantity of coal cannot be carried, the first stage 
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mnst be Macida, and the seeond Jodda, as at preaent theatf 
are both excellent ports for shipping coals, as a vessel can 
lie close to the shore ; bat having three stages instead of 
two would caase a delay of at least two days ; and with two 
Captain Wilson calculates the voyage from Bombay to 
Suet eaanot be performed to a certainty under twenty^-five 
days. Bat it appears to me, if one of three vessels was 
kept at Mocha, and her famaoe lighted as another hove in 
si^t, this voyage would be reduced to three weeks, and 
ample opportunity given to the steamers to put in order or 
repair any slight injary to the machinery, as well as to pro- 
cure supplies ; and with the establishment of packets the 
C(»nmumcation might be kept up by vessels sailing every 
^fe or six weeks from Bombay, and from Suez nine months 
of the year. In June, July, uid August a steamer would 
easily come from the Red Sas ; but could not return against 
the violence of the south-west monsoon. There would be 
a great advantage in keeping a small steamer at Mocha, 
from the power the Ind£ui ^vemment would possess 
of sending, on emergency, a sailing vessel or boat durins 
i&:9e months of the year, which, having a fair wind, would 
be certain of that passage in fifteen or sixteen days. With 
this number of packets, and another aimed steamer, carry 
ing four or six guns, and not drawing more than eight feel 
water, Bombay would be complete in this essential branch 
of naval establishment. Besides the keeping up a rapid 
communication with Europe by the Red Sea, that by the 
Persian Gulf would be improved, and we should, beyond 
ordinary service and patting down piracy, be prepared to 
give efficient aid in every naval service in India. Not is it 
speculative to suppose that emergencies may arise on which 
the ready application of this powerful arm of our force on 
the Indus or the Euphrates might be of the most essential 
service to the general interests of the empire. 

** To secure all these objects it is indispensable, in my 
o^inioi^, that in whatever way steamers are employed in 
this quarter, they should be exclusively navigated by the 
Indian navy ; for it is of n^uch importance that a scientific 
knowledge of the engines aqd their management should be 
generally diffused throughout this service, W^ my#t not 
omit the opportunity to form men capable ojf performing 
and directing all the duties which belong to such vassals 
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l^th the able and intelligent officers this naTj- can boast 
of, and the number of fine youths it contains, I cannot have 
a doubt but they will easily attain a proficiency in this line 
of service that may prove of much consequence to the 
general interest ; and I must fuiiher expect that through 
Sie instructien given to European and East Indian boys at 
the Mint and in the steamers, we shall be early independent 
of those engineers now sent firom England at such expense, 
and who have proved themselves in several cases so un- 
worthy of the liberal treatment and confidence placed in 
them." - **^'* 

The complete success which b^as attended the establish- 
ment of steam vessels on our shores has led to exaggerated 
expectations regarding the proposed steam communication 
-with IncMa; -and altlKMigh' great advantages must imme^ 
diately accrue from the veiy commencement, it would be 
unwise to overlook the obstacles which really exist. The 
first and greatest is the plague, which, being of periodical 
fks well as accidental recurrence, causes a rigorous ad- 
herence to the quarantine laws in the Mediterranean. The 
following extract of -a letter from Sir John Malcolm to 
Sir George Don, Governor of Gibraltar, refers to this sub- 
ject : — 

" I would not trouble your excellency respecting the 
quarantine on the steamer were it not a question connected 
with the important object of establishing rapid communi- 
cation with f ndia, the success of which depends upon as 
lew impediments as .possible being made to the delivery of 
packets, and the arrival in England of those charged with 
them. Though it would be an accommodation to me per** 
sonally to have pratique to-morrow before we sail, I could 
not presume to address your excellent^ on any ground but 
that of the public service. I am more anxious, as I know 
our first statesmen are desirous to promdte this communica- 
tion between India and England, and some who are op- 
p6sed may find in any impediments that occur a ground of 
argument against its estid)lishment from tiie opinion they 
entertain upon the subject.?* 

The plague season at Alexandria commences about the 
tSOth of February, and .ends about the 20th of June. The 
winds in the Red Sea are periodical. About the latter end 
of May usually the northedy winds commence to blow down 

lis 
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1h« whole Red Sem, and continue till October. From Oe* 
tober to May the southerly winds prevail in the southern, 
latitude of tb» Red Sea only. In the northern latitudes the 
DOitherly winds prerail during the whole year. The limits 
of the two opposite wind% or the region of change, may 
be placed between the 18^ and 20° of north latitude. In 
June, July, and August the northerly winds are strongest 
near Suez. The end of June and beginningof July is the 
proper season of arrival at Alexandria. The northerly 
winds do not commence in the southerly part of the R^ , 
Sea till the end of May, and continue till October. 

It must not be overlooked that the existing post-office 
regulations are inimical to private enterprise as connected 
with the establishment of a steam communication to India 
by the Red Sea. By law all vessels to India are compelled 
to take letter-bags free ; therefore no remuneration can be 
derived from the conveyance of letters. 

Mr. Waghora's remarks on the navisaUon of the Nile 
are as follows :^** There is no river in the world, perhaps, 
that bafiles a just description on this head more itan Uie 
Nile : its depth at Roaetta is sometimes ten feet. A noith- 
eriy gale blowing in the Mediterranean would completely 
close this up, and even raise a sand-bank in its place, 
stopping the whole navigation between Alexandriat by not 
allowing even a passage for the pemu or corn-boats to ar- 
rive there. This will continue till the tonrents gather, in 
consequence of the sudden check thus experienced, and 
again open the same passage by the strength of their 
pressure. Again, there are certain parts in the river, (me 
m particular at Shallakan, where shoals constantly exist ; 
the depth of water consequently depends upon the strength 
of the current at the time. It was December when I 
passed, and the depth of water was only two feet six 
uches at places : there are many others where the channel 
IS only four feet, with deep holes from thirty to forty. 
Steam navigation on the Nile could not admit of comfort, 
because the small class of the vessel would not allow it ; 
but it would be perfectly useless, as the distance by water 
doubles that of the land, and from the canal of Alexandria 
only being navigable three months out of twelve; and 
if such a casualty took place as the gale before mentioned, 
thore would be no water communication whatever till the 
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obstacle was removed by the river's curreiit washing it 
away." 

The Nile runs ebb the whole year. Mr. Waghom re- 
commends the followin g route :— ^rom London to Ancona 
by land in nine days ; thence to Alexandria by steam in 
seven days ; to Suez in five days ; from Suez tp Bom- 
bay a steamer will generally accomplish the passage in 
twenty-three days, including the stoppage at Mocha for 
supplies. 

Before quitting the subject of steam, it may be as well 
to mention that the Bengal government have adopted a 
plan for establishing steam-tugs for towing passengers' 
baggage, and cargo boats on the Ganges. Many persons 
undergo more fatigue, and are sometimes longer in a voy- 
age from Calcutta to the upper provinces than on that from 
England. 
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THE END. 
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